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Mariner's Compal 
RECTIFIED; — 


CONTAINING 


TA B 1 8. 


i Shewing the true Hour of the Day, the Sun Yd 
upon any Point of the Compaſs : With the true 
Time of the Riſing and Setting of the Sun and 


| which they riſe and ſet : With Tables of Am- 


Sun-Dials, Semidiurnal Arches and Amplitudes 
are calculated from the Equator to 60 Degrees 
of Latitude, either North or South. 


„„ 
A Deſcription of the moſt uſeful Inſtruments in Pradtice in un 


ART of NAVIGATION. 
| ab a. 9 
A TABLE of the LATITUDE and LONGITURS 
% ub of PLACES. 
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By- ANDREW WAKELY, Mathemarcian! 


Enlarged d with many uſeful Additions, by J. ATKINSOR, | 


5 with new Tables as Examples, : 
By JOHN ADAMS, Teacher of the Mathezaatics, 
And Author of the Young Sea Officer's Afſant. 
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Where may be bad all Sorts of Sa Wo: Charts, &c. 3787. 


{| ——— 1 
The Whole reviſed, corxecte d; improved and enlarged, 


need for MO UN T and PAG E, on n Terhi; f 


Stars, and che Points of the Compaſs upon | 


plitudes and Declination. Which Tables of 
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—_— Pilot for Eaſt-India, 


7 
* 
* 


Shirwin's Tables of Logarithms from 1 to 101000. 
em of Algebra, expounded in Two Books, by John 


The Seamar's Vademecum, or Defenſive War by Sea, by ; 


00Ks or NAVIGATION, SEA CHARTS, p- 


Oc. Printed for MounrT and PAO E, on 
Tower. Hill. 


REAT Britain's Coaſting pilot, by Capt. Grenville 
Collins. 


Coafting Pilot for England, Scotland and Holland. 
Engliſh Pilot for the Channel. 


Engliſh Pilot for the Straits. 


Engliſh Pilot for Weſt-India. 


/Bnglih Pilot for. Guinea. 


et of new Charts of Portugal and the Maediteranean. 
A compleat Set of Charts for the Sea-Coaſt of France, 


A Set of Charts fer .India, and others for all Parts of the 
World. 


William Mountain, F. R. S. 
Navigatio Britannica, or a compleat Syſtem of Navigation, in 


all its, Branches, both with regard to Theory and Practice, 
by J. Barrow. 


Kerſey. 
The — 5 Daily Afiftant, by T. Haſelden. 
Navigation New Modelled, by Henry Wilſon. 


Navigation Unveil'd, 2 vols. Octavo, by Edward Hauxley. ls 
| Mariner's Compaſs Rettified, by Andrew Wakeley. £ 


The Practical Sea Gunner's Companion, by William Or 
Mountain, F. R. S. 


An Epitomy of the whole Art of Navigation, containing an Su! 


3” 
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: / 


eaſy methodical 'Way to become a complete Navigator, 1 
James Atkinſon. Pol 


ores Royal Aſtronomer, and Navigator, in large 4to. Lo 
* 8 . Aſſiſtant, or Marine Architecture, by William Io 
uther | 
Vie of Coggerſhall's Sliding Rule, and Deſcription of Ne 
Seœamozzi's Line. GG 
Lure s Chart, ſhewing the Variation of the Compaſs, in 
all che known Seas, by William Mountain, F. R. . Of | 
5 | 1 N. B. There are alſo Sold all Sorts of Mathematical Instru- Bi 


ments and Books; Sea Charts for all Parts of the kno 


World, Plane and Mercator, Paper, nn and 
Stationary Wares. 
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TO THE 


R E. A D E k. 


coukrrovs READER, 


72 EN I. irſt entered upon theſe my Laboars, and 
| after I had begun the Calculations, I found that 
though the Book would be ſmall, yet my Labour was jo 
y | great that I almoſt fainted. Yet, at Length, when 1 
| conſidered the ordinary, neceſſary, and frequent Uſe that 
might be made of theſe my Labours, I was thereby en- 
couraged to go on and proſecute my Work; and how 
hn ready and eaſy I have made it for practice, will plainly 
appear, 4 immediate In Inſpettion, to the — * | 


5 


* Here follows" a brief Explanation of - the Method ak | 
iam | Order of the Book : Firſt, you will find Tables of. the 
Sun's Declination, newly calculated from the beſt Hy- 
potbeſis yet di covered, and applied to the Meridian of 
London, whoſe Latitude is" 514, 32m, North, and 
Longitude, according to theſe Tables, od. om. 
Next you will find Tables, ſhewing the true Hour 


ef the Compals ; which Tables are as Dials, fitting 


Places in the. forte, , whoſe Pale i is elevated not bo 
bod. 


and Minute of the Day, the Sun being upon any 2 45 


x tb 


60d. either Nerth or South : Likewi iſe by theſe 8 ables 
vou May know the true Hour and Minute of the Night, 
by "the Bearing of any of the knagon Fixed Stars be- 
tween the Tropics: Then you will find Tables, ſbew- 
ing the true Time of the Sun's Riſing and Setting, 
with the Length of the Day and Night. Alſo by thy/e 
Tables ou may fnd-the true Time of Riſing and Set- 
ting of all. the eminent Fixed. Stars between the Tropics. 
Next hon will find Tables, Vewing the Point of the 


ip Compaſs that the Sun and all the above ſaid Stars. riſe 


and fet upon; which Tables are. of excellent Uſe Yor 
readily finding the Variation of - the Compaſs, and may 
be performed by a Meridian \Compals,, that is about ten 
Inches. in Diameter, whoſe Points are divided into 


condenient for 4 Mariners Uſe, . where be hath not an 
Azimuth Compaſs. | Next you <vill find. Tables of 


tion i All theſe Tables are calculated from the Egna- 


or to bo Degrees of Latitude, either Nerth e a South + 


and they will laſt, with Exactueſs, a Jong 44 G. 2 D 
5 the Order and Courſe of N ee det b 


5 In the Appendix vou will fd the U. of all A 
Anſtcuments that are moft in Prattice in the 15 t of 


3 to every Degree of the Sun's Declina- 


MN A VIGATION, either for Operation or Obſerva- 


lian: 


— 


| 
| 
| 


| 


Halves and Quarters ; ſuch a Compaſs I Juppoſe to be 


* * 


tion : Likewiſe a Table WW” the moſt principal 
Harbours, Headlands, and Iſlands in the WORLD; 
ſewing the Latitude and Longitude at each of them, 
beginning the. Longitude at the Meridian of London; 
the. Whole diſpoſed in'a new, and Succeſſeve Order. 


„ Thigh Method, I on, but how I have acquitted e 
ye Oy I ſhall leave.to the Judginent and Experience of 
the "moſt ſkilful Mariners that the World affords, which 


are my native Countrymen in England. 


And now fare ever: well, ſo . 8 
Who i is more * than he can ſeem to be. "Wk 


"ANDREW WAKEEY. 


N ADVERTISEMENT. 


91 ATKINSON's EPITOME, and WILSON. 
. NAV [GATION WORKS, that have met with the general 
Approbation of the Public for near a Century, are re-publiſhed . 
with copious Additions, containing an Introduction to Nau- 
_ _ tical Aſtronomy, the lunar Method of determining the 
1 Longitude at Sea, the Deſcription and Uſe of Hadley's 
Sextant and Octant, with many other Improvements ; either 
; of which Books, together with the Seaman's Daily Aſſiſtant, 
g contains a complete A to een uuns 
Navigation. i 26 R047 e ui 
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10 THE, 


NM A R IN E R 8 
3 OF GREAT- BRITAIN. 
"GENTLEMEN, 


T the Requeſt of the Netzer 1 have re- 
, viſed and corrected the Mariners Compaſs, a 
Book that has ſtood the Teſt of many Years ; nor 
is there a Work that contains more uſeful Know- 
ledge for the wearied Seamen, who, from the Avo- 


© cations of his neceſſary Duty, has not Time to 
attend to the Study of thoſe Branches of the Ma- 


| thematics which conſtitute the learned Navigator; 


5 only, he can here determine an Azimuth Ampli- 

tude, or horary Angle, as truly, perhaps, as is ab- 

ſolutely neceſſary in a common Voyage. Beſides 
there is no Work extant has ſuch a comprehenſive 
Collection of inſtrumental ene : Menſura- 
tion, &c. 


ww? 


. nevertheleſs, by the Aſſiſtance of this little Book, 
he is in ſome Meaſure equal to him; for, by Inſpection 
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In this Edition, the Uſe of the-Cioſ:Siaf anc 


- Nocturnal is left out, and. in Lieu thereof, a ſhort 
plain Deſcription. of HADLEY's Quadrant in in 


are neceſſary to be underſtood by thoſe who uſe this 
accurate Inſtrument. There is alſo added to the 
Tables of Dials, before and after the Words SOUTH: 
DECLINATION, the Effect, in Time, of the 
horizontal Refraction; to determine the [firſt and- 
laſt Appearance of the Sun's upper Limb, whereby 
a Watch may be regulated to a great Exattnefs and 
the Inſtant that any celeſtial Body paſſes the Meredian 
nearly known; ſeveral other Alterations and Cor- 
rections have been made; but ſuch, I flatter my- 
ſelf, as will entitle me, Gentlemen, to che Honour 


ö ſerted, with ſuch Examples and Improvements - as 
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— of ſubſcribing fe! 


p Your obedient | 


e Servant. 4 


| Edinonton, Auguſt 


24z 1781. 


lohn Adams. 0 


8 The Mariner's Compaſs Reflified | 


| Second Year after Leap - Year. ä 
1 4 Sun's Declination 1786, 1790, 1794, 1798. 


ty 


Jon, | Feb. | March | April | May | Jone 


. ar 
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| 
1 A [South South | South North | North. | North | 
| 0 D. M. D. M. D. M. D. M. D. M. D. M. 7 
1132 1591.16 58} 7 24/4 43115 1322 8 
% 2422, 53/16 40 7 1] 5 6/15 322 15 | | 
3 1816 23 6 38 5 29% 42 23] | 
4422 411.16 14 6 15 5216 622 30 | 
$122 34j15 46] 5 52 1516 23|22 36 | 
. — — — — . ou — — — — 
en 27/15 28] 5 29] 6 3716 4% 22 43 | 
7122 t9|[is of 5 5 7 16 5622 9 þ | 
1}. $122" 11114 500 4 42] 7 2217 1222 54 
N 2457 3114 31] 4 18| 7 45]17 2822 59 | 
12 54/14 11] 3 55 7117 423 1 
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85 — Moriner s Compaſs Reid. 


"Second after. Leap - - Year, - + 


Sun's Declination 1786, 228512941228. 
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| a+ North- North North. South. South 
| — — — — —— — — 
+ Ip. N. M. D. D. M. D. M. D. -M. 
„ 7 79 3. 24 36 
222 3% 42 7 48 3. 44/4 55 
| 3] 22" 58}17 266 7 26 4. 815 14 
I. #1] 2280 53/7 ia 2 3] 4 31/15 
| 522 47116 54 6: 41] 4:54], 
622 416 38 6 19 5 17 
1 Ff22 351160 245] 5: 56 5. 40% 
822 2816, 44 5 34 6: 3 
Tt 9122 21015. 475. J 6 26 
1022 1315 294. 48 6 49 
irtrfaa- FIFA „b 1 
12 2½ $7114: $31. 4+ 27 344 
"13 21; 48714" 35] 3- 394 7 36% 
1421, 39414 166 3 164 8 19 
1521 3013 58 2 6531 8 41 


— — — — u 
161 2013 39 2 301 9 3 
172110 
18 21% 3 0 1 43] 9 47 
1920 4912 411 20 10 
2020 38/2 21] 0%7 10 31 


22 20 1411 41 0 101 13 
2320 2414 2080. 1411 34 
2419 49% %% 0 0 3715 
2519 3610%39 1113 16 


29 = 42 
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Fr Tur after Leap - - Year. . 


Sun s Declination 1789, 1793, and 1797. 
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LET 
Suns Declination 1.788, 1792, 1796. 
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July | Auguſt Sept, | OA. 
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Nov. 1 I ec. 
—— 2 


North North North Dur Sourtr. | South «| 


[D. M. D. M. D. M. D. M. D: Mc DME 
123 $5117 49] 7 583 334 121 59 
2 23 %7 34] 7 364 3 50% 5 4/22 8 
322 5517 18 8 4 20| 15 2322 16 
22 50 17 2, 6 52 + 43 4 4 
722 4416 46 6 29 5: 615 25 311: 
" 22 3816 29 N 29 16 1822 5 
7 22 3116. 12] 5. 44 5- 52116 8 45 
822. 24[15- 55 5 22 & re.16 cx i 
922 17/15 37 4 52 6. 38% 1022 56 
10% 22 2 15 20] 4 367 17 26023 Y2 
— — — — —— N 
1122 1115 24 13] 7” 237 86 6 
12 21 5314 44 3 59| 7 4612 5923 11 
13 ˙ 4414 25 3. 27| 8. 858. 1523 13 
14/21 34/14 2 3: 4 8 318 30% 2, 18 
152 23113 48] 2 41| 8. 53118 4523 27 
"I. 21 15113 29 2 18] 9 1519 of 23. 23 
12121 $5113; 10]: 1- 55] of 37119. If] 23 251: 
184 20. 54% 50}, 1 319 5819 2923 26} 
19 280 43112 30 1 81 20194 23 27 |: 
20| 20" 32/12, 100 0" 45 10 42019 56123. 28 
— 2 r 2 — U — 
2128 20% 5% o 21, 3120 923 28 
22 20 811 30 Sou. 2.111" 24120 2202 27 
23119 551 9 0 261 4; [20 3 23 27 
2419 430 49} © 4912” 27, 25 
25 | 19, 3810 28; 113/12. 415 59 23 23 


| 
2619. 16010 > 1 36] 12 47 | 21 9123 21 
2719 39 46 1 59013 741 20 23 18 
28018 49 9 25 2 23 13 27 45 30123 15 
2918 34] 9 3] 2 4613 4721 4023 11 
3018 20 8 42 3 10 7 27 50123 4 
nt eee 23 4 


1 The Mariner's Compaſs Rettified. 


Third Year after Leap-Year, 


Sun's Declination 1787, 1791, 1795, 1799. 
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The Mariner Compaſs Reftified.” 


18 
| 1 Third after Liap- Tear. 
1 Suns Declination 1787, 1791, 1705, 1799. 
I + #| July | Auguſt Sept, | OR. | Nor- Dee. 
3 91 North | North | North 1 vr South | South 
D. M. D. M. D. M. D. M.] D. M. D. M. 
1123 818 1 8 15] 3 1614 3121 52 
2 23 4/7 46] 7 53| 3 394 50% 2 1} 
322 59/7 30 7 31] 4 2|15 9 22 - 
1422 $4|17 14] 7 19] 4 25]15 282 16 
\ 322 4316 68 6 45] 4 48|15 46|22 26 
| 6 22 42 16 42 6 24| 5 11 180 40425 33 
722 36116 25] 6 25 34116 2222 4% 
| 8 22 3016 8 5 39] 5 5716 3922 46 
922 23015 51 5 116] 6 2016 5% 22 52 
1— 22 15/5 33] 4.54 6 43% 14/22 58 
ö —— — e e — j — — — 8 
| \ gu 22 7118 15] 4 31] 7 6[17 30% 3 
| 1221 5914 57] 4 8] 7 29117 47123 31 
13422 (50114 39] 3 45] 7 if | 3125 2% 
14421 42/14 21] 3 221.8 4 18 19123 15 
1521 3214 od edit 8 36418 34/23 19 
| 3621 23113 43] 2 35 8 58118. 49]23 21 
17121 12/13 24 2 12| 9 2019 423 24; 
1821 213 5% 49 9 4219 1823 25 
19 20 51/12 45 1 2610 4119 3223 27 
| J 20/2 4 2 25 1 2/10 25119 46123 28 
| 117 20 2912 .64 0 390 4720 0123 28 
12 20 17121 45] © 1 En 80 13123 25 
| I 2320 5111 25 | Sou. 81 2920 2523 27 
14 5 % 55 o 21 ½ %%% 3723 26 
2519 3910 444} © 55 * 20 49123 25 
726 19 2610 23 1180 321 | 1 23 23 
| 2710 13/10 2] 1 42/2 5221 1223 20 
> 428686 59-9. 424 % 54113; 1% 23/23 18 
7 2918 45] 9 20] 2 2913 3221 33123 14 
„ e 8 58 2 5213 5221 4323 
. 31 18 168 37 * 14 — | b 23 
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— 3 — She Mariners Compaſs Reb. | 
1 Deir 3 'of the SUN's 
BAL DECLINAT ION. 12 
MAH ESR Tables dre in Neneral foe Four Vets; ;. 

7% Ecap- Year, Firſt, Second, and Third Tear. after 
Leap-Year, and conſe ankquently for any "Year... 

Ech Tear (taking. up two Pages) hath the firſt ſix: 
Months of the Year on the Left-hand Page, and the 
laſt ſix Months are on the Right-hand Page, the. Names 


of the Months are at the Head of each Column, and 
the Days of each Month in the Left-hand Cokunn of 


each . n Þ prog 


The firſt Table hhevert the Slun's Dectnatibn every 


Day for the ſecond: Year after Leap-Year, being 1786, 
1790, 1794, and 1798, and takes up Pages (8 and 9): 
hs ſecond Table is for 1787, 1791, 1795, and 1799, . 
ng the third year after Leap-Year in Pages (10) and 
627. The next Table in Pages (12) (13) is for Leap- 
Year: The fourth Tables in Pages (14) and (15): 
| ſheweth the Sun's Declination for the firſt Year after. 
Leap-Year,.being 1789, 1793, and 1797. | 
Under the Name of the Month, is the Name of the 
Declination either North or South, only the Column 
for March and September: hath two. Names; that is, 
under March is South, and againſt the 21ſt or. 20th ; 
Day (according as it is Leap- Near, or 1ſt; 2d; 3d Year. 
after) is Nor. for North ; and under September is 
orth; and againſt the 23d or 24th. Day 1s. Sou. for. 
South; intimating that the Declination is South in 
arch, till the 21ſt or 20th Day, and all the remain- 


ng Part of the Month it is North or Nor. in like 
anner in September, it is. North till the 23d:or 24th 
ay, and from chence to che Month's End 1 it is South or 


The ; 


ou. 
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The Mariners C 10 a 57 1 


"The Uſe of the Tables of 3 Y 


O find be dare Declination for — tap! in Any 


ear. 1 | ; 
. 131 : : 


1. Seek the Yeu and. Month, at the Head of! _ 
Table; and the Day of the Month in the ren 
Column. 


2. Then right under the Month, at the Head of the 
Table, and againſt the Day of the Month in the Left- 
hand Column, is the Sun's Declination required, | 


Branple 1. 1 nt to know the Sun' s Declination for 
| the 24th Day of April, 1786. | 


The Yeu: 1786; is the ſecond Year after Leap-Year, 2 


which is in Page (8); then under April, and. againſt 
24 (under Days) is 13.0, with North at the Head ef- 


the Table under April; which ſheweth the Sun's De- 


clination on the 24th of Apty 17865 is 12 om. 
Nome: | n 


— 2. What is the Sun's Declinaigh ier the 
| 21ſt of March, 1784. | 


The Year 1788, being Leap- Year, is found in page 12, 
then againſt the 21ſt Day, and under March, is North 
0.37 3 ſignifying the Sun's - Declination at that Time 
is od. * North ; the like do for any other Time. 


e A TABLE 
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thoſe 


The Uſe of this T AB L E of Proportion. 


13 Tue daily Difference in Declination. 
34 UA eee 
FF 
Faelle ELEEEESS 
L do — — 1 — "TEC FRA „ 
83 2} 4 618 1210 16118] 20 pad wa 
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2 | is ooo of of iii in 
EER 
. 30 [Oo oi 1] 1] if 1] 1} 2] 2 2} 
5 —|-|-|-|-|-|-]-|-|-|-|- 
Y-= 45 4 0111111 2] 21 21] 21-3 'F 
60 0 b 1 2| 2} 3] 3] 3] 4| 4| 
SA —FFREFFFEFIFSEFR] 
2 8 oi i 2| 2 2 i 3; © 
T_T ICSLICIAGTR 229 4.32 
90 EHE 21 2 3 3 4] 4 5 51 6 
FF: 105 + bs — 2| 3| 3] 4 os 6] 6] 7 
Al — -—Þ/' W r —_ — —— 1 —1— 
120 [112 3 1 5161 71:7 | 
I | 135 E 2447/05 6|7] 7] 8] 9: 
85 150 1223 +) 48 717 8 910 
3 [1651 231415 sf 6] 7] 8] 90 
| 180 112314 516 71 10{.81 12 


HE Tables of the Sun's Declination are calculated for 


the Meridian of London, and will ſerve for any Place 
under that Meridian; but for thoſe Places fituate Eaſterly or 
Weſterly from it, the Declination muſt be proportioned ac- 
* cording to its daily Difference in the Table, and Longitude of 
aces from the Meredian of London ; for which Purpoſe 


- 


this Table is ufeful, as is evident by theſe Examples, 


Example 


„ 


— 4 — 


Tb Mariner Compaſs Reftified. 19 
; S „ 1 
Admit the roth Day of April,” Anno 1786, I am in 


| Longitude-205d. Eaſt ; I demand what Declination the 
Sun will have that Day in the Meridian of that Place ? 


The Declination for April the 10th, in the Meridian of 
London is 8d. 5m. increafing, and the daily Difference 
at that Time is 22m. therefore in this Table look in the 


Head thereof for the Number 22, or neareſt thereunto ; 


The Deel. for the Longitude of 105d. Eaſt is 7 : 59N 
The Decl. for the Longitude of 103d. Welt is 8 13 | 


3 Admit the roth Day of October, Anno 1788, I am in 
Longitude 87d. Weſt : I demand what Deeknation tha 
Sun will have that Day in that Meridian? | 


The Declination for the Long. of 87d. Eaſt iS— : 53 * 


this Time is 23m. and the proportional Part thereof by 


The Declination in the Meridian of London— 7: 08 


then look on the Left-hand of the Table for 105d. (or the 
neareſt thereto) the Longitude in, and in the common 


Angle of meeting is 6 Min. which is to be deducted from 


the Declination in the Meridian of London aforefaid for 


Sd. cm. and the Remainder will be the Declination for 
the Meridian, of the Longitude in, which is 7d. 59m. | 
North. But if the Declination had decreaſed, as it doth 


here increaſe, then you muſt have added, as hereunder 


ou may ſee, d. m. 
The Declination in the Meridian of London is 8: 5N. 
The proportional Minutes ſubtract — : 6 


— 
— 


; Example 2. 


\ 


The daily Difference in the Table of Declination aff 


» l 


the laſt Table is 5 min. increaſing, d. m. 


The proportional Minutes add — oO: 5 
The Declination in the Long. of 87d. Weſt is—7 : 58.0 
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. 
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 ATABL Ke of An 3 Gow: the lateſt Ob- 
| ſervations, made at the Royal Obſervatory at Greenwich. 
| - It. N Alt. KRefracff Alt. [Refract | 


. — —ꝛ— —— — 


CEC 


4-20: 33. 0] 10 | 5.15 25; 12. 2 
E o 28.22 11 1 26 1.56 
1 2429 12,423 [27 dab 58 
Iz | 19-25| 13, | 3-57 | 28 1.47 
"$4 18.3 14 45 29 | 14% 
ERS © 16.28 15 8. 301.38 
3. 14.36 16 3% 31, 138% 
31 13. 6 127 3. 4 32 131 
— — — eognrtl 
P 4. [14,51] 18 2.54 33 411-28 | 
10.48 19 2.44 34 | 1-24 
Ju 5-2 9-34; 20 2.25 n 
6 [8.28 21 2.27 361.18 
r eren 7 anne 
- 5, 8g 7.20 22 2.20% 37 1.16 
8 46.29 23 | 2.14 | 38 | 1-13 
1:9 . 24-27 39 1.10 
ro | gig! 2g ! 2.2 | 40 | 1. 8 


. - 


The Refraction cauſeth- the Sun, Moon and Stars to appear - 
higher above the Horizon than they are; therefore the Retrac-- 


tion is always to be ſubtraRted.from the Altitude oblerved, that. 
„ the true Altitude may be had as hereafter taught. 


The viſible Horizon alſo differs from the true, by Wande of 
the height of the Obſerver's Eye above the Surface of the Water. 


Flucidation. Let the Circle following repreſent a Section of. 
the Globe, of which T is the Center, S the Point over which the 
Obſerver ſtands, E the Obſerver's Eye, then will the Line, HEA 

be the true Horizon; but the Tangent Line E t B touching the 
Circle in t, will be the viſible Horizon, and the angle t EH will 
repreſent the Dip of the Horizon, as it is called, which va- 


f : res. 


N gt 
The Mariner's Compaſs Reified.” © 


Sies 5 to the Heizht of the Obſerver's Eye, and 
always to be ſubtracted from t the odſerved Alcicude oft £ fa 


Sun, M99, or Sar. | 


1 a # oy 
1 1 5 / 


LI 4 > 


Tbe following Table contains che oe Dip 


at different Heights of the Eye above the Sea, 


„ 


of the Water i in Fee eet. 


os nat 3 TT v& 

— * 1 * * ADs ® 2 ä 1 

_ d 3 — — — Ü — 2 

9 7 — — ä 3 
12 — — — — 4 
* 7 921 } 21 yy 7. * 8 5 A 5. : 
eeT mn 27. 6a — _ 6 
"TR. * | 117 * e 
: 49 — 4 W441 OF 15 7 


1 


The Eye above the Surface Dip of the Hloria ou in Mi- 
nutes to be ſubtracted. 


8 
” * 'L 
1 4 4 5 


3 
59 


el 


It is common to take the Altitude of the Sun's WED 
Limb; but if that obſcured, the upper Limb; and to 


allow 


21 5 


i} 2e The Mariner's Compaſs Rectiſied. 


allow for the Sun's Semidiameter, which may always be ac- { 
counted 16 Minutes, and muſt be added to the Altitude when . 
che lower Limb is taken, but when ſubtracted the upper 7 
Limb is taken, to find the apparent Height of the Sun's Obs 
Centre, which is to be corrected for Refraction and Dip by 55 
© the preceding Tables, to find the true Altitude of the Suns | 4 
& Centre, which is ſuppoſed to be found in all the Examples 8 
| through the Courſe of this Work, except otherwiſe ex- | 


pre 


1 


* 


EXAMPLE. 


Suppoſe an Obſerver, on the Poop of the Ship, and his 
Eye about 27 Feet above the Water, obſerves the Altitude 
| of the Sun's lower Limb to be 34 107% and the true Alti- 
tude of the Sun's Centre and Zenith Diſtance be required, 


W 4 29 / 1 
Obſerved Altitude or the Sun's lower Limb — 34 10 = 
Sun's Semidiameter add =—=—_——— 2 6 


| Apparent Altitude of the Sun's Centre 34 26 
Dip for 2 Feet ſubtract ͤ·(ĩ o 6 


— — 


I EA Fr: EH 0 
Refraction, ſubtract nearly: 0 1 
i ien a 1 11 — — 
Which ſubtracted from — 90 oO 

| 8 1 . — 


Gives the Zenith Diſtance ———— 55 41 


. 


or the Number of Degrees the Sun is from that point in the 
Heavens directly. over the Obſerver's Head, See Page 216, 


0 — « ? „ 4 * 9 ” * 4% = 
ie Sf Jo e A ws ods 155 
6 ” + * 11 1 14 7 — " 


& g . 
Vs WS . ". 72; BW 


Vf 2446 


- 1 * 
= 4% Ea > : . s ; 
= 145 3411 tun us „„ 4 \# 4411. . 
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* ; &\ 
LETT ” F * 
* 


' PRIMUM MOBILE: 


0 R, 
Aftronomic Tables; 8. 


* 1 
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Each TABLE n 


"A SUN DIAL, 


SHEWIN(G, $2 


The exact Hour of the Day 7 the gun 
being upon any Point of the Com- 
paſs; fitting all Places upon the 
Earth and Sca, that lie between the 


either North or South: And to la 

with Exactneſs as long as the Omni- 
potent and Everlaſting Creator ſhal 

de pleaſed to org the great an 
| | worn pul Fabric of Nature: Tbs 


34 A gum. 


* 


Equator and 60 Degtees of Latitude, a 


i. OO I IO IOTIE—Y 


i 24 7 he ae $ Coral Rettified, 
A Sun-Dial for the Latitude of o Degrees. 
ä 
2 NORTH BE CLI NATION. 
Y Deg. di Il, a4; Aſte diz olrs dſi) alzs d 
Min.. [om] zom zom zom 
: Point h mh mh mjh müh nh mh mſh mjh m 
| North [12 [1212 | 12] 12| 12] 12 | 12 | 12 
wby w . 23j5, lo. ho. Slo. 1000. 12 fo. 14 [0.17 
n n N o. 400. $0. 120.17 o. 2 10%5 o. 30 ſo. 35 
0 bywſ- o. 70. 1300. 20 O. 27/0. 340. 41 fo. 490. 50 
$ | nw . 1000. 200. 3.41. 5101. 2.14125 
In by w S215 .3o[0-45/1. 111.18[1.3;11-53|2.12 
h W |] [0-24 0.49]1-+4/1-41/2 912-47 13-28 4. © 
w by n 0.5 1.442.464. 10 | | | 
' | Weſt all | «Ny | | 
F 1 . 
| : ix? | | | " 
ESD: . | IS IS; 
© 8 G. 0H. of6. o. of6. 06. 00. 016, 0j6. ob. 0b. 0 
11 md mjd mid mid mſd mid mid md md m dim 
Ampl. O. 0.2.32 5. fz. 30 10.012. 300150 . 30 ao. o 22.0123. 29 
m) 800TH DECLINAT ION. (4 m 
2 Deg. | % 4 |z 45 dj; a\16 12 dj15 d{17 djo d|-2 diz3 d 
Min, Pem zom zom om 29m 
— oint h mh 'mjh mh mf m mn h mh m;h ; mſh mh mih — 
"South 12 12 1212 12 Tz | 12} 1: 12] 12 12 12 
1 5 by w Sb P: 4% 60. 80. 100. 120. 14%. 17. 190. 20 
| 3s W Nuo. 40. 800. 1200. 170. 210. 25.0. 305.35 0. 3900.4 7 
s, bys 8 o. JP. 13. 20. 270. 340. 410%. 490.5601. 301. 7 
er cp. b. 4. J. 2/t44]1-25/1.35]1-43 
WD w | 2 515 60300. 1 1 111. 1787.350755 2.12.29. 45 
wsw 24 49.14% 4¹⁰Z. 9241/3184. 05.11 | 
w by s may [0-5 1.442.404. . | 
Weſt - $6 | | 
© let c 6 8. 016. 0i6. ol6. 06. 0{6. oſb. ol. ob. © 


— — 


jou! 


|. 4 4. «. tin. Oe. 
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j 
A Sun-Dial for the Latitude of 1 Degree. 
NORTH DECLINATIONR _ 
Deg. o d 2 djs d 7 410d 12 djis ali d]z0 daa d|234 
Min. zom jzom| zom zom 29m 
Point h mt mth mh min mh mh mjh mſh mh mjh m 
North 1212 [121212 121212121212 
n by w o. 1ſo. 300. 510. 7/0. 900. 1100. 14 0.16.18 0.19 
| nn w o. 200. 50. 1000. 15/0. 19,0. 300. 270. 32 0. 3600. 38 
n wWbyn 8 o. 400. 1100. 170. 2400. 3 10. 380. 4600. 5 31. Ol. 4 
nw . 610.16|0.2610.3710.47]0-58|1. g9/1.21/1-3111-39 
nw byw <1 2 0. f. . 1.47 z. 60. 2102.35 
n] | 9.14.31. 41.30.5932. 73.544.533 
jwbyn 301.2425 3.48 "I . 
Weſt {} | I LE fra 8655 
BE BED | 
| 1 | 
| „ E 
| ©. ſet 6. 0H, %. ol6. 06. 116. 116, 116, 116. 1.6. 26. 2 
Jan fd md md nd md ind md md md md mid n 
I Ampl. o .o. oj5., o.. 30010. ola. 3015. 17.5020. 0 22.0/23.29 
zin) 800TH DECLINATION. n 
1 Deg. o df dl; d / dſio dia dig aþ7 20 djz2 dena 
Min. gem 130m 3om . [29m 
Point h mh mh mſh mjh 'mſa mh mſh mjh mjh mjh m 
'J South 1212 121212 1121212 [12 | 12 
1 s by w O. 110, 300. by 7 . 211 1%. 15. 170. 190.21 
| 55w_ jo. 2ſo. D. 100. 14. 18. 22%. 2600. 3 1. 3600. 3910.42 
Joby s ſo. 300. 90. 160. 230. 3 P. 37.400. 5 1. 5901. 511.10 
deo. 4.140. 24 o. 3400.4 0.55|t. 61.121.291. 391.47 
s by w eo. 90.21 0. 36. 5101. 71.241.401. 5702. 172.3 102.45 
Vi 0.100. 340. 581. 2301. Sofa. 18a. 500;3. 2604. 136. 133 
'] w by s o. 201. 110. ;. $[4-28] 4 of 
. Weſt (6. © 1 8 1 2 | 
. 2 66. 0G. 6-5-5 one ö 


. —_——  — ̃— — os a * 


P — "——_ 


_ — 


— 


128 2 — FMoriner 8 8 Rettified. 858 
_ A-Sun-Dial for the Latitude of 2 Degrees. 
NORTH DECLINATION. 
o d. Deg. |2 4% 4% d 104[12 dl15 dd dſao dlz2 dſa zd 
Min. zem. zen zen, ze zm 
h m| Point |h mf mh mn mſh mjh mii mſh mb m'h m 
I2 | North 1212 12121212 1212 12 | + #1: WH 
„An by w O. 200. 55 600. 910. 110. 1300 -15 0. 170. 18 . 
o., 3] nn] ¹ Qs. 5j0. 900. 1300. 180. 22 0.25.23 o. 35. 38 
zn wbyn 8 o. 800. 150.22 1 510.871. 2 
0.8| nw o. 1200. 2200. 3300. 4300.54 1. 51.18 1. 122134 
12 nw byw S. 330.491. 5/1. 2201. 40 2. O 2. 2.16'2, 29 ] 
o W n- )]. 0. 2900.5 51. 2101.50. 2102. 5 803.45 4.46 | 
of w by n Ds, 32 313-22 | 
. 0 Weſt 4 X PA 4 
— . I — — — — — — — ñ—— 
N N | | 
* 
5..0.© let |6. 0.6. 08. olÞ. 1 8. 216. 28. 26. 36. 36. 7 
| —— r nnn nS Snn St 
Tn Sun's fd mid mid mt mit md mid md m'd mid m 
o Ampl. 2.30ʃ;. 00). 30 10.0112.30[15.0/27. 3120. 122.13. 30 3. 
31 m) SOUTH DECLINATION. (4m 
4+ Deg. 0 d ſz 5 4% d io dj12 d 15 ary: d|2o > dg 5 
Min. zom 53. SO 
4 Point b ift. mh h mjh muh mhh m 
| South : |: [32 | 12 12121212 
Is by w 4 "MO. 600. 8 P 0,160. 180.2000. 22 
g SS W- © 1200. 16 o. 340. 3800. 42 0.45 
| swbys ſo. 5%. 1200. 190.25 60.541. 101. 801.12 
em 80. 180.28 2282 25 101.211.3301. 42]. 50 
9 by w 6.12 27 „(42.57.1129 2 2 402.232.402. 5 3 
WSW 7 2-43 1. 81. 33%. 6|2.2813. 114.3614-24\5.24 
W . 302+ 25; afl. nnn 
— OM 2 Ms e 
[© fer 55 .o. 0j6. ol; f * eK 


| 'T be Mariner $ Compaſs Reifed. ; 27 | 


1 A Sun.-Iial for the Latitude of 3 Degrees: 
85 NORTH DECLINATION. 
o d Deg 2 (5 diy N dJ d|17 alzod2zd23 d | 
Min. zen] Jzom zom 30m 22m 
h m Point Ih mſh_mjh_m mh m h mh mh mäh mjſh mm mhm 


12 Nortt 12 12 12] 12] 12 212 172 12 


SS W 


o. 2 u by w 5. 2ſo, 40. 60. 800. 1000. 12. 14. 160. 1717 
o. 5 nnw Q o. zo. 710. 12 0. 160. 2000. 250. 29 5.33 0. 36 
* 8'nwbyn » . 5.0.12/0.19]0.26/0.3310. 400.483.5410. 59 
0.12: kw |< jo: Bo 180. 29. 3900. 8001. 111.13 1.231.311 
0.18 nwby w S 0.12 0. 270. 43.591. 161. 341.542. 1004. 24 
19.29 ome w > 0.20 0:45j1.11|1.39/2.11|2.4713. 3314-33 | 

O. 590 N by n O. 421. 4002.57 | | 
6.0) Wet | Pl OY | rm © 


1 85 5 © fet 6. 06, 06. 3 2 6. _ On 12 6.416. 5/6. 5 | 


— — — — 


d m Sun's d md md md m md m mic m d md mid md n 
o. o Ampl. z. 3005. oy. 30010. 112. 31 15. 1117.31 31 20. 2122.21 32 


3im) LACKS. DECLINATION. (4 


2 5 


1 D eg. 2 diy dſio d[12 d[1; d'17 d[zo diaz elz3 of 
Min. * zom Jem. zem 13 22m 
Point mh m mh mih mjh mh mh kh mjh mjh m mjh mf 
"South 2 12 Fel 12| 12| 12| 12 pd 12 | 12 | 12 


s by w ſo. ally 510. 755. 99.1100. 130.15. 47%. 19 0. 21½. 2. 
s ſo. 50. 9.13 3 310. 37%. 40%. 44.47 
s by s o. 8 05.2100 80. 350. 420. 49 0.5601. 441.1001. 

s W . 120. 2200. . 2.83 31141. 25U1. 32-42-85 
* by w o. 8/0. 330. 4801. 3/1. 19;t.35|1-52/2.102.30/2.45]3. of 
ſ ws.» [-.2910.53|L.17[1.42/2. 92.373. 93 454-325-311 
| wby's. 0.5913-4512-4013- 384.56 | "_F * * 75 
Weſt 6. o hi 

E576 $595 5835-5815.5715.5015.c05.56(5. 

| © fer |6. 06. ol6. ols.595 53.5-5815-5715-5615-565-5515-55| 


) 125 | BS > 


a ——_ CD. „ ** 


. 
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The Marmer 5 Compaſs Rettified. 
7 Sun- Dial for the Latitude of 4 — 
— 
NORTH DECLINATION, | 
wy 1 
Deg. 2 d Deg. 5 47 do de dig dr? 7 d|zo d di22 3% 
Min. zom Min. | Jzom zom 20m 
Point h m Point h mjh mh mh mjh mh h mh m 
South | 12 | North | 121212 | 12 | 12 = 12 12 
s by w o. iſn by wo-. 110. 30. 5. 7ſo. 2 pet Ry ** 15 0.17 
s so. 2 nnw ſo. 210. 500. 1000. 140. 1900. 2300. 2810. 32 0. 35 
SW by 80. 4nw by n[0- . Pre 0.4510. 520. 57 
8 W o. 6] nw 10+. 410 14. 24.350.460. 57 . 2119 1911.26 26| 
. by wo. g|nwby w .o. 60. 2 100. 37 9.53. 1001. 27 1.47. 4277 
w 3 w o. 14 w n w o. 1000. 3501. 101. 29. 02. 36; 214. 17 | 
w by so. 29 w by no. 2101. 17/z. 299 . 
Weſt 3. 25 Weſt 
1 Ons PRE py Hs e 
ö 6.5 16 26. 36. 366. 416. Ay 5. 6'6. 616. 7 
un dim Sun's d md mid d md m mid mſd md m md m m 
Amp 2 2 Ampl. 5 05. 31/40. 112.31 15.217. 31020. 3 22. = 3 
| 32m) SOUTH DECLINATION. (4 
| Deg. dd dg d/7 dhiod d|zz «|23 d 
Min. zom Jz em 29m 
Point h mh mh mh mſh m. h mh m 
South 1212 12 | 1212 | 1212 
s byw ſo. 300. 50. 7/0. 90. 11 b 180. 2000. 2200.23 
sSsW so. 7%. Io. 150. 190. 2 . . 41. 45%-48 
| :w by s ſo. 110. 170. 2400. 3 1. 38 5200. 59/1. 7.1318 
8 W 160. 260. 3600. 46 0.56 181.291. 85 1.58]. 
Sw. by w 0.2410-3910-54/1 911.251.411.582. 152.352.513. 4 
| ws w 8.381. 212 1.51 2.17 2.45]317 3.5 24.38ʃ5˙33 1 
wby s. 1.17%. 5/2.55}3.51]5. 4 þ 
| Weit 6. of | | | 
| © ſet. 16. 06. 66 . | 


— 
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A Sun. Dial for the Latitude of 5 Degrees. | 


] 


NORTH DECLINATION. 


beg. o d Deg. 5 d 7 d 16 d|12 d|15 dj17 d 
in. | Min. } j3z3om 13om zom 
| Point h m Point h mh mh mh mh mjh m 
South 12 North 121212 121212 
n by W le. 2%. 419+ 610. 80. 10/0. 1200. 1400. 1 
nn w} & lo. 40. 80. 1300. 1800. 2200. 2000. 3000. 331 
aw by nf So. 7%. 14%. 2 1b. 2800. 35%. 430.49 54 
nw | 6.10 0. 2000. 3 100. 4200. 53 1.551ʃ1.15J]122 
aw byw = 0. 150.310.471. 4[1-21 9 
wn w | «© [0-25/0.51}1.18ht.4 2.2415 814. * 
0 byn o. 54 z. 1 22 "Ia 
| Welt 33 1 | 4 
ö | x 
| 
NY " 
| E | | 
© et [6. 1 © ſec |6. 2 26. 36. 4'6. als. 5 6. 606. 7 2 e 
Sun's inf — * 2 my T mid md mid mid _ = 
Ampl. [2.30] Ampl. |. 1). 3 110. 22.32 1 f. 3.3420. 52 3:35 
3+ m) 1 DECLINATION. TIT 
Deg. o d dj; d}7 d % df dig d 
Min zom zom zom 
Font h mjh mih mſh mh mſh mſh m 
Souta | 12| 12] 12] 12 121212 
s byw o. 419. 6ſo. dſo. 1000. 1200. 14%. 1600. 
ss |o go. 120. 170. z 10. 250. 2900. 34. 
sw by s o. 1300 2000. 270. 3300. 400. 47 0. 5401. 
[Dew [0-2010.3010.40ſ9.50/t. of1. 1111. 2201.1 
a by w o. 3000. 451. 001.151.3101. 40,2. 302. 
wsw Jo. 4801. 111.3502. 52. 2602.53 3. 24 ; 
wbys. |1 35|2-11]3, 904. 3/5.101 FI 
Weſt 6. © | | 4 
|_© let S. ols.59/5-5815.5715-5015-56'5-5515- 
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A Sun-Dial for the Latitude of 6 Degrees: 


NORTH DECLINATION. 


o. ao by n 


d, Gjaw bywſo. 9. 250. 4100. 57 
15 1. $11.38 
35 3+24 


3-25 Weſt 


| 


* 


0.22 
19-36) 


0.3110. "0" 
"pt þþ 57 
| 1.15 1.2514-37 
1.522. 8 
13.31 


© 440-480-51 
1. 18/1, 2 


24770 7137 


4. Wal 37 


— — — 


6. 3 6. "| ks 10.11 
23 ind m 'mſd m 
. 3210.3 12.340 5-5. 3620. 6 2.7123-37] 
"SOUTH DECLINATION. 
5 dl; d lo df d d'22 d'23 0 
Jzom 30m — 22 
h mh mſh m Era. mh mh h mb b m. 
12 12 12 [12 [Tz 12] 12 
2.1110. hoe deal le rd At ek 


m— 


j 


.. Reatfied. 91 V 
A Sun-Dial for the Latitude of 7 Degrees. 


' * "NORTH DECLINATION.. 


i 


: Deg. al! d Deg. 5 d 0 s | 1 22 d|23 d 
Min Jen Min. zom [20m 
Point h min in Point h mh m 
' South | 77 12 North 1 12 
s by w]o. vo. 2Iu by w o. 130 
ss W fo 7. zl nn b. e 
W by go. 120. ru, by njo. 1 0.48 
s W [jo 1dſo. 8 nw |. B. 
b by w.. 2/O. i zſnw bywſo. 4 1.57 
ws Wo. 430. 19 w n 3.28 J 
w by s 1. 230. 300% by n 55 
'} Weſt [4.37]z.58] Weſt | g 
| ö | 55 1 * N ö . 4 ; F 
1 | Ba ke 4 | , 8 
N | | 


| | 7 ; 
© . 116; 20 O ſet 6. 6.” 316. 86. 2 $16 79 12 
Sun's jd imd m{ Sun's d md mid mid N mjd mid md m 
Ampl. [2.31}5. 2] Ampl. 7. 33 10. 4112.35}15-7117-38 20. gh. 23-4 
zem) SOUTH DECLINATION * 


Deg. Paß aß af ao es N 234 
Min. zom Jjzom - Jzom W ß 2m 
Point {h mjh mſh ah mjh mih mjh mih 
{ oouth 1212 12 12] 12} 12 12 = 12 
by w ſo. 6%. 716. gſo. 11. 1300. 1600. 18. 2008. 2200. 
+ $5 w.]o.12Þo.16.2ct6. 2410. 28 0. 3300. 370. 110.46[0. 
+37|]0-4110-46 
s bys ſo. 1900. 25/0. 3200. 3900. 450. 5 20. 591. 711. 
8 0.2810. 3800. 4800. 5 1. 81. 1.18]1.29/1.40/1:52 | 
| 3 4.561.110.2601. 4½ 1.57%. * .31/2.50\g. 73.19 


wsw [' 61.290. 5 2.160.413. 813-384-12/4-5215-39 
w by s . 612-49]3-33]4-22)5-20 | bn. ned} Sy 


Weſt t [6. o | "4 | 
— — 2 57% 55 $45-52 5550's. 5-595: 5.48 


| 
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A Sun-Dial for the Latitude of 8 Degrees. 


: 


__NORTH DECLINAT1ON. 


2d 
30m 


Deg. | 
Min 


Deg. 10 d 


Min. 


; Point h m 
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A Sun Dial for the Latitude of 21 Degrees. 


_— 


* 


NORTH DECLINATION: 


. 4.444 " ils ff _ 


| Deg. 2 als diy dſio d|12 dig diy df 22 diz3d 
| Min. zom zm 130m zom Min. 29m 
| Point ſa mh mh mjh mjh mh mjh mh. mi. Foint h mjh m 
South | 12 | 12 | 12 [12 12 | 12 [12 12 | North [12 [12 
s by w o. 1400. 130. 110. gjo. 7/0. 5%. 3/0. in by wo. 1. 2 
s $ w o. 30ſo. 2000. 220. 180. 14%. 1000. 60. 20 n n w o. 200. 4 
- by s o. 4800. 420. 33 0. 2900. 2300. 160. 1000. z nw by n,0. 310. 7 
s w 1. 1001. o. 5 20. 430. 340. 24. 150. 4 n Wo. . 4.11 
w by w 1. 4001. 2801. 15/1. 300. 4900. 3600. 2 10. 6 nwbyw O. 000.1 
w 8 w [2.2612. 9152. 34 1.1519 5 500. 3300. 100 wh w 5 110.2 
W by s 3. 403. 1802.54 2. 2902. 33301 oſo. zcſõẽè by n [0.24 

Welt 5. 3405. 714:40/4-1113:3913- 3j2-19]1-14 v RF 
iv byn] 5-5515.26|4.53|4-12 | 
| | o [7 > | | 
© ſet |6, 4% 816.1216. 166.2016. 240. 28 f. 32 © let "© ler 16.35 28 
Sun's d mſd md md md mid mid mid m -Sun's d m * m 
Ampl. 2.41/5•21 8. 210. 43/13. 24/16 608.471 +29] Ampl 23.2 5•18 
33m) SOUTH DECLINATION. — 
| 5 T dio diz is dlt7 diao den dine 4 

zom | zom zom 429m 
h mh mſh mh mh mjh mh mjh "ma m 
1721212 1212121212 12 
0. 2900. 280. 240. 2610. 280. 30%. 32%. 3412-35 

0. 4200. 450. 490.5 40.5 81. 201. 601.112 

0ſt. 6[1.12[1.19}1 251,321.38. 45¼1.5 1.55 

281.371.4601. 54 z. 42.13.2302. 33 2.4212-49 
|swaby w 1.5 3]2. 52-182. 30[2.43|2-50(3-10[3-24[3-39[3-52]4+ 2 
j W32.W 1 4313- 1[3-1813-3513-54 4: +1 214+ 3214+ 5315+17 i] 
w by s [4- $14-27[4-505-1415-39, | $1 
Weſt 66. o| r 
Oſet 6. oſs. EEE $422 


— 46 


ITO, Mariner” Compaſs Reaied. 


—_—_—_—_—_ 


A Sun⸗ Dial for the Latitude of 221 'Egrees. 


NORTH DECLINATION. 


2 


SOUTH DECLINATION. 


N 


12 


3om 


d 


d|1 


zom 


5 d 7 


12 419 


zom 


d 7 d 


zom 


10.19 


0.39 


1. 211 


1.31 


h mh! mih m 


m 


h m 


h m 


20 - 38s d 


H m 


nm 


i2 | 12 
0.21/0.23 


0 430-47 
- 8/1414 


12 

0.25 
0.50 
121 
1.58 


12 
0. 27 


0.5 
1.27 


1212 


0.28 0.30 
0.59%. 


1. 331 40 
2.16'2. 25 


©. 3210. 
3jl. JJ. 
1.4711. 
2. . f 


h m 


— —— 
-A 


12 
0-35 
1.13 


1:49/1-49 


712+ 952. 212.342 
J- 3,3-223+39 
. %% 52 v5 
—.— 


46 
3.57 
5. 39 


2. 2 
2.59 


4-15 


3-13'3-27 
[4544-55 


3» 42 
$+17 
if 


| 
9 
1 


Lo 


[<.35|\c.31)5 26ſ(c. 


| Deg. 2 djs 5 d 10 diz d 17 dlzo d Deg. 22 d|23 d 
Min. zom zom zom zom Min. | 29m 
Point h mh m min ih mh m müh m Foint h mh m 
| South} 12 12 | 1212 \12 1212 12 North iz 12 
| s-by w o. 15. 130. 11.0. gfo. 8%. 600. 40. 2 n byw 0. 1 
1 55 w o. 310. 280. 2400. 2000 100. . Bo. 4 nn w Q O. 3 
| I by $0500. 44/0 38!o. 3 200. * 190. 130. d byn 3 O. 4 
J's w 1.141. 5b. 5%. 470. 38 0. 0.299.120. 8 8 nw* |: o. 7 
ö ug byw}ſ1.45 1.33 1.2011. So. 558.4 41; O. 276•13 13 nw byn < 0 * 
LES w 2.320z. 15 1.5500. 221 30. 4210.20, 1 n W 0.17 
| w by 5{3-46{3-24/2. 112.38]2.12/1.45/1-14j0. 37 | = 4 
=] Weſt 15-3515-194-44j4-1713-47 3-14/2-3511-43 
as 7 | | J. 5.56% e 
1 | | ; . | : | 
of - : 0 4 4 f 
1 1 | ; 1 5 ö i 
{ 500 3 a 
46. 8/0. 120. 1600. [0.21 6.25 25'0, 0.29 8.34 34 © let 6.37. 6:49 
mid md mjd m Id md md md m Suns d mſd m 
4 5.2308. 5 ho. 48 f 3. 30 16. 13 18. 55 21.39 Ampl. 23. 50/25. 29 


1 


23 d | 


20m 


Ll i 


2. . * 
hp = 


r 
» & 9 


12 


2 i. 


rr 


The Mariner's Compais Refiified. 


S — — 
| 
41 
75 
3 


4 


—_ — — 


A Sun-Dial for the Latitude of 23 Degrees. 
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A Sun-Dial for the Latitude of 28 Degrees. 


"II 


NORTH DECLINATION. 


Deg, 

Min. 
Point 

' South 


o d 


2 


zom 
h mh mh m 


dls d 12 d 


zom 


10 d 


15 d 


17 d 


zomſ__| 


h mth m 


h m 


12 12 
O0. 210. 200. 1810. 


| 


| 0.440-40/0.3 ſo. 
1. 


12 12 


o. 5 80.; 
1-25 


12 


1.591. 
2.4602 
3-53[3* 


522 5 3 


| 0.21 


5. <16.11 


1619.22 


d m 
5.4018. 


d m 
11.21 


14.1117. 319. 5442. 48 


20 d'22 axe | 
29m | 


h mh mh mh m 


12 


3 
r 


SOUTH DECLINAT 


0 d 


I O N, 


10 d 


h m 


12 dis d 
zom 
h mjh 


mh m 


17 djzo d 


zom 


22 d 


h nih m 


12 112 
o. 2800. 30 
0.550.581. 2 
1,27)1. 3201.3) 
2,21 


1212 


0. 320. 34 o. 3600. 
1. 


1.4401. 


2. 30ʃz. 


1.101. 


3-10 
127 


3.28 


4-44|5- 


5-44/5-J81l5.33 


5.27 


F. Iesy. 


hes. Aa —_— I Sw —_—_— —_ ow 


LELS fo en Inns 


Tu wa” ro 
Q © 


|» © 


— 
2 


A 


——— 


The Mariner's Compaſs Re#ified. + 


| | A Sun- Dial for the Latitude of 29 Degrees. | 


| NORTH DECLINATION. 


| Deg odizdſ; dj7 d 
| Min zom zom 
Point h mh mh mjh m 
South | 121212 12 
| 5s by w [0.22|0.20[0.1919.17 
ss CW [0.45 o. 420. 380. 35 
Sw by s 1.121. 601. 10 55 
s w 1.4301. 36. 2801. 20 
s byw 2.232. 13/2. 301.52 
WS W 31883. 42.5002. 36 
| w bys 4.304.143.5703. 40 
| Weſt 6. os 4215-2415: 5 
{w by n , | 
| waw | 
E xy 
6. 00. 9915.7 6.47 4265-52-85 
d' md mid mſd m I mjd md m 
eo. oe. 4.516. 4318-35 [11.27 1419 17-12 20.623. 228. 22427. 8 
SOUTH DECLINA TION. (4im 
o d d 5 d 7 d to dſis dſig d» dleo 4/22 dg d 
zom [30m zom zom| -_ 29m 
h mjh_mſh mjh_mjþ_mjb_mih_mſh_majh_ralb_mjſ m 
12 12] 12] 12] 12] 12] 12] 12] 12[ 42] 12 
0.22/0 24%. 20%. 2) ſo. co. 3100. 33). 35 o. 370. 38.0. 39 
9.450.495 501. ol, 4/1. 8/111 1.15/16 1.21 
1.121.171.2301. 291. 341. 401.461. 5201.59. 40a. 8 
e eee eee 
s by W [2-23 2-34]2-45 2.5613. 73.1803. 3003.423554. 514-14 
| WSW {13-1-13.3213.40|4. 014. 14]4-· 294. 44/5. 
w by s 4.314.485. 45˙·225˙39 | | 
| Weſt jo. o . 8 3 
_© ſet 16. 0'5.5415.49'5.43'5.3715.3215.26 $2205.13's, 815+ 5] 


T he Mariner's Compaſs 588 


"A Sun-Dial for the Latitude of 30 Degrees. 


2 * 
— 


NORTH DECLINATION. 


1 
qt 
1 
T 

| 
1 


2 d 10 [12 d|rg dl17 dlzo cſz dazd 
. J3om zom 30m | 29m 
bm mf h mjh mjh mh mh. mih inh m 
1212 12 12 [12 [1212 12 12 
0. 2300. 210. o. 160. 14%. 1200. 1000. 380. 710. 6 
O. 470.3. O. 3300. 29/0. 5 [o. 210. 170. 140. 12 
1.141. 801. 0. 5 200. 46ſ0. o. 340. 2600. 23 0. 19 
1.401.381. ;[1. 7ſ0. 5 800. 5000. 410. 3300. 27 
2.2712. 2.17. 61 5611.4511.34 W ee 
3.2163. 802. 2.272.130.5801. 42/1. 25/1. 1110 
4-33/4+7]4- 3.2753· 100.5 102.3102. 10 1.5101. 35 4 
6. 05.4306 4:4914-39]4-, 903-483-242 202.44 
6. 34555254. 34˙454˙29 
| 6. 426. 11 17 
6. 3 1206. 185. 230. 2906. 6.426.480.546.58 
14 md msd nid md mid m d-md md md m 
O .o'2. 5315-4618. 11,34114.28 20, 18 23. 1625. 38 27.25 
800TH DECLINATION. (4% m 
di1z d 17 d[zo dlz2 d[z3 d 
zom = | 29m | 
h mjh mh mh mh mmh mh mh m 
12 [12 [12 | 12 12112 
0.30[0.31 0. 3510-3719. 3900. 40 
„5. 1.121.161.1922 
1.361142 1.54 z. Oz. 5/2. 9 
2.1812. 26 2.4/2. 5002. 593. 5 
913. 20 3443564. 014-14 
4.164. 30 8.5 „ a 
39 | 5 WA od | 
ee 


1 


neon 


Ln 


* OI 


+ 1w1©O Þ © 


* „ 


— 


* „„ . 


it I 


| "The "Mariners 5 Compaſs Rad. N 0 
A Sun. Dial for che Latitude of 31 Degrees, -- 
NORTH DECLINATION, 
32 — | 
Deg. ſo d | al 5 d d 10 d[12 d 15 d 17 dſad d 22 f 
Min. 30 — zom zem. -þ- 
Point |h milk mh mh mh mH mh mth mi m m 
| South 12 12] 12| 12 | 12| 312 1 121/12 | 
s by w o. 230. 2200. 200. 1800. 17%. 150. 13 Jb. 1100. 9 
ss W fo. 480. 45 5 4100. 3800. 340.310. 27 0. 230. 19 0 
. bys 1.16 18 5ſt. Jo. 54%. 480.43 o. 37%. 31 [0.25 
„ 1494/1341. — 5 181.10. 20. 5 300045 o. 37 
. by 17 302. 2012.10 2, fl 4911.38] 1-27| 1.1611. 
wsw.[3.25/3.1212. 2655 452.322.1802. 3148 1.32 
W bys 427 3.405. 323.152.572.380. 18 
Weſt [5+ 0f5-4315+20 22 — 22 4:5214-3304-14 3-5313-31 
why n n 6.27 + 4] 5-40] 5-2715+ 7 
BY i 5.43. 
E: ha > el! X + F : 33 | 
' © ſet 6. o. 616. 12(6.18[6. 24/6. 3116.37 ö. A465 16.56 - 1] 
Sun's |d mid md mid md mid mid md md m d mid m 
Ampl. o. 002.5 506 5018. 46/11.47/14.37 17.34 [20.31 13.31 25-55 [27-43 
Im) SOUTH DECLINATION. (Aim 
Deg. >] TU]; a7 [io di dis de dev dan ee 
Min, Jzom zom '- [30m zom 29m 
Point hh mſu auh mjh mh nh mh mäh .m{h müh nh m 
South | 12 12 121212 12121212 1212 
s by W ſo. 230. 250. 270. 28 o. 3000. 3200. 3410. 3600. 3800. 3910.40 
$5 -W o. 48 P. 5 20. 5 51.591. 21. 601. 1001.13U 1.17.2 J1.23 
s. bys 1. 161.5 101.271. 321.381.441.491. 54/2. 102. 71.11 
s W, [1:491-57/2. 4[2.12[2.20/2.28|2.36[2.45[2.52[3-..1]3. 6 
zw by w [2:30]2. 41[2-5113. 1 3. 1213s 23 3:34]3-45[3-57 1 75 
WS W |3- $[3:38.3-5 114+ 4/4-184-3214-405;- FH 5 
w by s [4-35]4- 5005. 715.23 7 &t * 
: Weſt 6. Ol. = | 2 1 4 
© et 16. 05:54 5-48!5-42 5-3615-29!5.2315. 1615. F 4-59 


— 
. 


The Mariners Compaſs Redified. | 


4 x « . * . . 
A Sun-Dial for the Latitude of 32 Degrees. 
— 2 | 


—— NORTH DECLINAT1ON. 


od 


- 130m 


2 d 


| a! 


h m 


O. 22 


12 


10 d 


12 dig d 


h. mit m 


12 


— 


17 d 
5 
12 


20 d 


O0. 1200. 
0. 250. 
10. 3900. 
121 . 
1.541. 


d m 


554 


6.25 


6.39 


wy 
— 


d m 
12.48 


d m 
14-47 


d mid m 
17.460. 45. 


— 


2 3 


8 


OUTH DECLINATION 


—_ 
+ 
— 


[ 2 J 


7d 
zom 


10 ditz d 


30m 


15 d 


19.4 


30m 


20 d 


3802 
32. 


h m 


h mth m 


h m 


h m 


131 429-12 
0,31/0.32 
1. 311. 7 


1 400445 


1.11 


433/447 


0.34 


2.22'2.30[2.38 


3-35 


I 3 


5 2 


o. 3600. 
[1.14 | 
I-50[1:57/2. 3%. 802. 
— 3 492 


3·47 3.5944 8 


e 


b 


3 
— 
2 


4 


— 


5145.7 


25 


„ 


— 
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a « be Mariner's Compaſs Rectiſſed. 


57 


A Sun-Dial for the Latitude of 33 Degrees. 


* 


1. 


NORTH DECLINATION. 


„„ 


o d 


2 d 


zom 


10 d 


h m 


h ml 


IS 
- 


ee 
| 
| 


12 


0.25 
0.51 
1.20 
a boob > 
2.37 
3-3k 


12 

0.23 
0.47 
1.15 


2.27 


3.1953 
4-49/4-2514- 
6. 0.5-4515- 


6. 06. 7 


1 


772 


0.13 
0.27 
0.42 
1. 1 


1.25 
2. 001.45 


2.5 102.33 
4+ 413-44 
5•32ʃ5˙13 
6.43 


12 

0.11 
0.23 
0.36 
223 
1.14 


17 djzo diz2 
30m 
h mh m 


d 


m 


12 


bY 
0.19 


0.31] 
0.46 


1.4 
1.32 
2.17 
3.26 


4+57 


6.30 
1 


6.13 8.20 


5.2606. 


- 
* 


de md em 
ſo. 0 2.59 


Im d mid m 
5.67 8.57011. 5 


1 · 


87 


17. 58 


5.425. 


— 


"te 


d mid m 
21.0'24.4 


d m 
(26. 32 


14 tho 
HE 


SOUTH DECLINATION. 


d 


2 d 


30m 


5 d 


10 9 


2 d 
30m 


15 d 


Lm 


h m 


h m 


12 
30 
1. 5 
611.41 
2.24 


12 


0.33 
t..Y 


1.47 
2.32 


12 
o. 3500. 
1.121. 
1.5211. 
2. 4002. 


6. 4 


3-16 
4-21 
| | 


3-27 
4-34 


| 


3-37Þ3* 
4.48 


| 


5.346. 27 5. 20 


5.13's. FA. 


0 - 


| 58 © © The Mariners Compaſs Rect qed. 
A Sun-Dial for the; Latitude of 34 Degrees. _ | 
— — 

i NORTH DECLINATILON. 0 
f Deg. ſo dz dig d iy d 10 d 12 dig d 17 dſ20 d[z2 0 
| Mi 30 3om zom 3om 

m 


—ꝛ —ͤ— ———— CY 


Point mh mh mh mh mhh mh mh mh m 
1 } — — — ——— — — — 
j South los 12 12 12 | 12 | 12] 12] 12] 12 1212 


23 d 


29m 


250. 240. 220. 20 fo. 19 ſo. 170. 15 0. 140. 12 0. 1000. 9 
520.490. 45 o. 42 [0.39 fo. 350. 32 [o. 280. 24 0. 2100.19 
sw by ss [1-22 1. 17/1. 121. 7. 10. 560. 50 0. 440. 300. 340. 30 
| -sw 1.87% 500.421.351. 28 1.20]1-12[1. 4/0-5610.49/9-44 
Sw by w z. 4002. 3002. 210. 11. 11.5 101.411. 301. 19. gl. 2 
| wsw 3.343.220; 1002. 58. 45 lz. 3302. 191. 61.61.3919 

by s 4.424. 284.143. 593.4533003. 14.57.40 2.,24 2.12 
Weſt j6-3015-4515-39]5-1515+ 014:43[4-26}4- 9.42 3323.19 


W byn E. 21ſ6. 65.595.346 134˙4%0 
wnw | - | | ' |  10+43[0-31/0,22 
1 | [ 
© ſet . 0b. 710-14 0.20 6.2710.34[0.42[6.4910:57|7. 317- 4 
Sun's d mid mid mjd m/d-m{d mid md mid m d mjd m . 
Ampl. lo. '0[3. 116. 21g. 312.4 15.8 18, m2, 1624.22 26. 52 8.44 


4m) SOUTH DECLINAT TON 


8 © d 2"d\5 4% es 12 dj15 17 d'2o | 
Min. 30m Ws zom| _ 
h mjh m 


Point h mh 
South | 12 12 HE 12 i2 | 12 
s by w o. 2500. 250. ago. 30. 320. 30-3 80e. 3e. 390-41. 
8 w o. 5 200.5 50. 59%. 21. 6. 9113/11601 
s w by s 1.221.271.3201. 381.4301. 4801. 54.1. 10 
s w 11.57%. 442.1102. 1902.20.34 2.422.802. 
ww by w 2.402. 490.5903. 9]3-18[3-2813-39]3-50/4- 
w . {3. 3413-46 3.5804 1014-22 4-35[4-4815- 0 
| wby s [4-42]+-56]5-19]5-24, | 
Weſt 6. © | | 
— | — — — — 
[© {et 5. 015.53 5.40 5. 406, 2306. 265.18 5-115. 314. 8974. . 


1144 


= i} Col 
© Coe. ——. NE —.. ol _—_— — 


12 


1 
———̃— 


— 


2 


* 
— 
23 


WOO SO Dh oowv” 


Won oap HS”. 1 ©. 


Fg 


* a A „„ El 


92 "T be Martes Compaſ Reid, ot — 
| A Sun-Dial for the Latitude of 35 Degrees. / | 
5 NORTH DECLINATION. — 
Deg. o d d 5, dy d ſio diz d TN 
Min. zom lzom zem zem 
Point müh mth mh mh mh mh mjh mjh x ; 
South | 12 | 12 | 12 [12 [12 | 12 [12 [12 | 12 | 12 12 
s hy w o. 260. 240. 2300. 21 og 0.1800. 160. 140. 130. 110. 10 
$5 w o. 530. 50%. 47 o. 44. 4000.37 b. 33%. 30%. 260. 300. 20 
s by s 1. 241.191.1401. 9/1. 330. 580. 5 200. 47 0.4 1%. 360. 32 
6 [t.59|1-52/1.45]1.38[1.31[t.23|t-I5}1. 8/0.59/0.5310-47 
Sw byw12.43|[2-33|2-24|2.14|2. 51.5511.4511-34|1:23/1.14j1. 
WSW 3.37 3.253.133. 20. 5002. 370.242. 7101.57 
w by s 4.434.304. 1604. 313-48]3-34(3-t19[3- 3.460. 
Weſt 6. 95. 465.3106175. 244 2 : 
Wen I 6.2106. 76.52 5· 366.1955 
W n . x | | 6.4410: 
ff 2 EH 
WE Rb 
© ſet 6. 06. 210.14Þ.-21 6.28 6.3510-4310-5t 5106. 59 
Sun's d md md m\d mſd mjd mid mid Fug 
Ampl. O. 0.3. 36. 60,102. 12 15.19 18.25 21.32 24.41 
4m) SOUTH DECLINATION. 
Deg,” |o d |z d {5d = 10 di dig d 7420 0 
Min. zom zom 3om zom 
Point ff m h_mſh_m mh mſh m | 
South 12 12 1212 
s by w o. 260. 2800. 2900. 3 10. 
ss w ſo. 5 30.571. of; 41. 
Sw by es 1.241. 29.3439 
s W. . 6902. 6.14.21 
. by w. 42. 4302.52. 103.11 
WIS W 3.373.483: 014-1214. 
w by s 25 14+57[/5-1115:2 
|. Weſt ON F \ 2 
HH | 
[- © tet, ; 55315-4915 -3915- 


W 
FY d 8 . 9 


- = "Ys 


4 


2 "Te Mariner's 's Compaſs Refifed, "* 
A Sun-Dial for the Latitude of 36 Degrees. 
1 NORTH DECLINATION. | 


+} Deg. e d. 5 7 10 diz diz 17 20 d 22 dſz3 d | 
| Min. | zom zom zom zem 8 [29m N 
| Point h mh mil mſh mjh mh mjh m R m mh m mh m mh m m | * 
eu 1212121212 | 12 12 | 12| 12, iz | 12 $S 
| s by w [0.27/0-25 o. 2300. 2200. 200. 190. 17 o. 15.0. 130. 12 0.11 5 
' $$ W . 550-5 0. 480.45 9.42 O. 3800.35 Dee 240. 224 8 
s. by 31.2001. 2101. 16 f. 1101. 501. (0.55 o. 49 0. 4%. 39 0. 35 V 
4} 8w 2. 2j1.55|1.48]1-4111.34/1.2C[1.19)1.11/1. 3% © 560. 514 
' | sw by w 2.452360. 27-1602. 8 1.5901.49 1-3911.28[1.19 19 1.19 | I'sv 
\ w 3 w [3-39 3-2813.1713- 502.532.4102. 292.100 z. 311.51 1.51 
w by s 4.45 4.324.194. 6[3-5213-38[3-23|3- 8/2 5212.38 2.27] bus 
Weſt 6 ol5. 4615.32 5-18j5 414-4914+33 [4:17'4+ 903-45 3.34 BY 
þ w by n |; | 6.226. 8 5•53 5.38 3- 2215», 84.57 | * 
Lv nw | 0.4410.33 6.244 N 
| | | 
| ; | | 


[NY (6. 06. D S 
| ns '(d md mid md md md mid d md md mid m | 
| ; Ampl. 0.3. 1 86 17172 12.24 15. 31113.40[21, 49|25. o[26. 389.32. ö 
55 SOUTH DE CLINATION. (44 m | 


Deg. . 2 dis di dſo dþi2 dig diy do dſzz Cg 0 
h 


x 


zom zom zom zom 29m 
m{h mh mjh mh mhh mh mh mäh mh mjh 


| Ef i2| 12] 12| 12| 12] 12| 12 
8 o. 250. 2800. 30 


| ; Fount 


0. 31 +3319-3519-5 o. 3800. 4000. 410. 4 
s 6 o. 5 500. 5801. 111. 5/1. 8j1.1i13.15|1.18}t.22}1.2511.27 

sw by s 1.261.310.3614. 4601.5 11.57%. 2j2. 802.1302. 16 
sw 42. 202. 92. 16 2.22 2.32.37 2.4512-5313+ 13. 713.12 | 
3.323.423.5204. 3/4-1214.18 Z 
4+3714-49j5* 2 1 ö 

1 

$:2315-1515- 7/4:59'4-$314-46 f 


1 


. be Mariner's Compaſs Redified. 61 
AS Sun-Dial for the Latitude of, 37. Degrees. 
NORTH DECLINATION. 


beg. 0 d bt N me 
Min. 30m zom] Jz om. Em 
Point hh m h m mf mjh mjh mjh mn mh mh m 
South | 12 N. 1 12 12 [12 12 12 12 12 + 
s by w [0-27 0. 23 o. 210. 190. 1800. 160. 1400. 13. 12 
ss w o. 56 0.46 0. 430. 40%. 3600. 3300. 2900. 26 24 
3 by 511.281. 1.13 /1. * 20. 570. 5 200.47 0. 41%. 38 
1 2 4 1.43|!.3611.29|1-22j1,14jl. 2 92. 
s by w 2.482.392. 30 R, £140, Us 31.53/1.4301.3J,24/1. 17 
ws w. [3-423-31(3.20/3. 9/2-57/2-4402-34/2.21/2, 65701 48 
w by. 84 471.34½˙21 4. 913.563.423.283. 1302.58 ·45¼2,34 
| Welt 5. 92 5335,19 5 014-52 1324. 21 4. G 3-5 3.39 | 4 
by n | 5.226. 815+54|5,4015-245 +1215» 04 
e Ne 
. | 4 OR i : 
| | '© let . ol9. 8 6.15 1510.23 23 6.3116. 39\6-4; 8557. 442-11½¼17 | 
* EE 


-Sun's ſd mid md md — mid mid mſd mid mid mſd m 
| Ampt: lo. ©13, 606. 1619.25 — 18. 55122. „ 


41 m) SOUTH DECLINATION. (5m 


Deg. o dlz dl; ah; IHR, 
Min. | zom zom| zom 30m 29m] 
rout h mh mjh mih mjh m{h mi m mil mh mh m 
South 121212112 _ 12 i2} 12} 32| 12] 12 
s by w o. 27%. 29,0. 31%. 32. 340. 35,0.37j0-3919 410. 42. 43 
$5 w. jo 5600. 59/1. 201. 61. 911.12 . 191.2301. 2601.28 


su. by s 1.280.331.3742 1.471.531 


8 W 2. 402. 1102.18.25. 3202. 2.3002. 2 543. 203. 813.13 


SW by w 42.480.573. 0631563243. 3-333-433-53]4+ 3[4:12]4.1 
waw Þ[13.4213-5314- 414-15f4-20[4.38|4+-5015- 2 
* MT ok, 


ON. EI... 


w bys [4 4715. 05.126 25 b | 
Weſt (6. Wa q | Y : w 
_© ſet 16. ols. 5215-455. 37)5-2915-21/5-13l5. 514-5614-49/4-4] 


4 


\ 


_ 


1 


| 62 


Ti he Mariner s cad run” 


' 


A Sun-Dizl for the Latitude of 37 Degrees. 


NORTH DECLINAT ION. 


410 d 


12 d 78 dj17 d[20 d 
zom 


h mhh mh m m 


20 fo. 180. 170. 150. 13 


12 


o. 45 0. 41 %o. 380. 340.31 
1.1001. 51 .010-5410.4910. 
1.391.321.2518. 10 
2.15 z. 601.571. 471.37/1, 
12.50 z. 3902. 2602. 1302. 
903.463.3303 ·:1803. 302. 
. 484.8. 9. 


5.2015. 


6.45 6. 1 ; 
. p 1 
bi | "I ' 
6.24 0.32; 6:40,6:4816.57/7. 6/7 
| 2 e me | 
3.1006. 2119. 31 12:43'15. $6119.11 2526125. 43]28.23 30.24 
r DECLINATION. 
2 dis Ars dz ds di7 do dex 230 
zom 1 3om zom 29m 
h mſh m h mh mh mjh mäh m h m 
121212 1212121212 f 
o. 30ſo. 3 100. 3300. 340 360. 380. 3900 4100. 4200. 44 
1. O01. 41. 1. 101.13 1.1601. 2901241. 
. 341.391.441.490 1.54 1.5%. 5/2-11/2; 
2.1302. 2002.27.34 2. 2.42.48 2.5503. . 
5 02.5903. 803. 1286.35 3513-44 443.544. 4412 
4403356417428 4.394· 505. 2 
5. Oj5.13 5 
DEL 


— 
1 


—— 


— 


; {© - The Mariner's Compaſs R Reaified, 8 


"OR 


2 


A Sin. Dial for the Latitude of 39 Degrees,” 


—— ** —_— 


NORTH DECLINATION. 


FM nes 


| Py jo dez di; ah 7 10 diz dig d 17 d 204/22 d 
Min. zom zom zom zom 
Point n m{h mjh mh mt mh mh mh m|h mH m 


South | 12 | 1212 12 12 |-12 | 12 | 12 | 12 | 12 
s by w ſo. 2900. 250. 250. 24.0. 0. 210. 19 0. 17 0.16 0. 14 b 
s s W. [0.58[0.55]. 50/0. 490. 460. 430.39 fo. 36 0.32 10.30 
W by s[1.31|1.2 1.22 1. 1712. 7. 20. 570.5 1. 45 o. 
5. W z. 92. 21.85(1.49/1.42 (1.35/28 1.211.131. 7 
w by w z. 5 32.45 ZK - 360.272. 19z. 100. 141.511]:1:4111-33| 
ws w 3.473.363.2635. 5/2-54/2-4212-31| 2-18 |2. 8 

u by s g. 504. 38. 204. 144. 23.43.36. 3. 812-56 


F Weſt 6. 05. 48 5+35 -22]5-10[4+50|4443 [4-28] 4.13. © 
| by nnn ' |6.2216.1915.3715-44] 5-2915-16 
0. ren 1» 1: 7 | | 't "| 645 %35 
| | ; 5 f | : i . 
4 | 1 pr het f EAA 1 WE | | FS 1 
. © ſet ſo. o. 806. 1606. 246. 326.41 6.50 0.5 7- 917-16|7-22þ 
Sun's d mſd mid mjd md mjd mjd md m|d md m|d m 
1: Ampl. ſo. 003. 1306. 2609. 40f12. 54076. 1019.28 22.4% 26.6 [28.49 30. 52 
. Am), soUTRHDECLIN ATN. (5m | 
| ; F d j2. di d de dz d\15.d}r7 dſo dz dia al 
] Min. 3om zom zom 30m - 129m} 
| „ — 4 


Pont t mt mt an mh mR m/h mißt at m A m 
South 1212 1212 | 12 1212121212112 
s by -w f. . . . fe 


ö 

1 „s W 1.5801. 201. 501. 81.101.141. 180.21 I 
1 s by s 1.311.361.4101. 461.5 11.56 z. 102. 602.110.1602. 
1 s W 2. 92.15/2. 222.292.3542 2.492.573. 413+ FO} 
s by w ga. 5 303. 23.103.193. 276 · 3603.460355. 5, 13˙2 


> of ie 3.473.574. a he WE a ö 
| | W DY s 4.5005. 25145 ·2 f en 
| Weſt 6. 0 | 1 s 


Det (6. ol5.5215-4415-36 5-2815 1915-1015. 114-51 . 


. | 7 be Mariner s Compaſs Retiified, 
A Sun-Dial for the Latitude of 40 Degrees. 52 
NOKTH DECLINATION. Os 775 
Deg. | i: ag d a ho df df df) d 20 dla M 
Min. n 30m zom zom , "Pt 
| Teint mh mſh mh mh mſh mh m{h m Rem "Sc 
[Som 12 12 12 12212 12 12 [75 s b 
s by w o. 2900. 28 o. 2600. 240. 2300. 2100. 2000. 18 [o. 17 8 
s s w |1. oſo. 57. 5 30. 5000. 470. 4400. 4100. 37 [o. 34 SW 
. by 81.3 301.2801. 2401.191401. 9/1. 40.59 [0.54 
sw 2.1102. 4/1.58|1.51]1.45/1-3>}1.31} 1.24 [1.17 75 
. 55 47U2:392.300z.22 140. 4\1.55 [7.46 of 
w $ W 3.4903. 1 e ap 3. 82.582.400 2.35 2.23 | W 
w by s [4-5 04.4004 2804174. 5/3-5313+-40] 3-27 [3.13 . 
Weſt 6. os. 4 e. 440432417 W 
w by n | | _ 16-2216.43|15.58|}5.45 [5.31 u 
waw ; | 6.58 6.46 
; x : | | 1 4 < 
SO ſet ſo. of. 86. 176. 25 0. 34 0. 4306. 527. 17.11.19 7.25 1 
= _—___= = =__——_= == 4 
Sun's d mjd md md m md md md md mjd mjd md m £ 
| Ampl. O0. 55. 15 6. 32'9. 48'13. 6076.23.43 23.6 26.30 29.16 | 31.32 4 
Am) . SOUTH DECLINATION. (5m | TY 
2 agg d % d |10. 12 & 15 diy dſzo djz2 diaz d| = 
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A Sun-Dial for the Latitude of 44 Degrees. r 
EF NORTH DECLIENATION | 
| Deg. odſz d| 5 al; aliod|12 df 4|17 djzo d 2 djz3 d < 
| 4 Man. zem zom zom zom | 29M |} I 
Point h mh mjh mih mſh mh m h mjh mjh m h mh m — 
I South 12 12 12 [12 121212 12121212 > 
Is by w [0.31 0.300.290. 270. 26. 240. 23 0. 210 · 20. 180.7 vole” 
| ss. i. 41. 1. 58 o. 5%. 5 300. 500. 47 0. 440 · 40 fo. 380-30 | Hy 
by s 1.401.351. 311. 271.2201. 181. 13%. 8/1. 3 . 59:5 a 
| sw [2.192-13/2. 7/2. 1.8 50.49 43.36.29 1242 Fe: 
SW byw 3. 4/2-57[2-49[2-42|2-34|2-26|2.18[2.10/2. 111-54/1-49 . 
 wsw 3.573.483.3803. 2903 2113-1213. 202.522.410. 330226 * 
w by s 4.564.464.3604. 264.164. 5[3-54{3-4313-31 [3-2113-13 v 
Welt PE. of. 4%L- 32-28-18 714:5614-44/4-31 C413 — 
BK w by n | J6.23 6.130. 215-5115.39|5-291}5-2t f 3 
| 0 n.. | . 155 IE 6.39 6.32 rt 
©. ; | | n | rn 
. 06. 1006. 906. 2906. 3910. 49|7. 0.11022 7.317.399 — 
| [—= =R__—=q | == —— —— — 
| | Sun's |d md id mjd mſd mſd mid mſd mjd mid mid m r 
10.27 12 
Ampl. lo. © 3.2816. 58 10. 2713. 5 17-30 21.5 |24.42123.23141.22133.40 2 
Em) SOUTH DECLINATION. (6m . 
| Deg. o dh. d|; dl; d|io djiz dig d)17 dſzo dlzz dfzz d | 
Min. 30m zom zom Izom 2 
| Point h mjh mſh mh mlh mjb mfjh mh mii mh mjh mf E 
1 South | 121212 121212 1212 12 12 | Is 
| s by w |0.31[9-3310- 34 0. 36. 37] >. 3910-40 0.4210.43 0.45%. 46 
| ss w II. 41. 7/1,10/1.13/1.16[1.19].22/1.25|1. 2801301033 
} þ} wbys 1 401. 44/1. 48 1. 631.57] z. 20z. 62.1! 2.10.20 2.23 | 5 
b s W 2.1%. 2225 3102 2:3712-4312:49 2.563. 213- 9 3-14|3-19 2 
| | ow by wh3. bi 55-8 5 
te. .. 64. 15 4-244-3, 4-4414-52] | | 
3 WODy 5 45 105.2 | | | 
s Weſt 6. FF i 1 E 
— — — — — — 
| © et 5. olg.golg.41i5-3115-2115.1115. 004. 404 · 38 4. 2906. 21 | 


att eee 


eee YN 
2 


T he Mariner ) Compaſs Redtified. * 


A Sun-Dial for the Latitude of 45 Degrees. 


£ 


NORTH DECLINATION, 


| © tet 


| 5 — 
Sun's d ma mid m md m mid m 
Ampl o. 013. 92%. © 10.38/14. 13 


- lod 


2 d 

zom 
h mh m 
12 13 
0.32 0.31 
. . 19 
e 
2.212.182 


3. 3- 602. 59 


3+539,3+50 
£3710: 5 
6. 05:50! 


5 d 7 4 


zom 


12 


1.33 1.25 [1.24% 
* 
2.52 2.45 . 
3-41 3.3203. 


9: $43 


4-38 4-28 


h mh mh m 
12 
0.26 


0.29 0.28 
1. 0 EE 


5:49 $:3015: 


10d 


12d 
zom 


ri 


17 d 20 d 
30om 


h mhm R m 


* d/z3 d 


12 


54 


1 


17.49 


12 1 
0. 240. 22 © 2000 
80 45 0-42 
1.10 143 
1.39 1:33 
„ 5 
2.55 245 
3-40 3-35 
4-45 14-35 
5-52 5-41|5-31|; 
TN. . 


h m 


121. 
0.190. 
0.3900. 
1. 10.5 
1.221. 


1.5801. 


2.372. 
3.2603. 


125 


22-41 122 2517-35 7-35 


d a ma =; m 
28. 56031. 58 


Tem 


im) SOUTH DECLINATION. 
| Day. o d d 5 a 1 2\12 dug d TD 4422 0 

Min zom zom om 2. $5 
Point bb mh ih mjh mh mh m mh mſh mſh mjh mh m 
| Soath |} 12 12121212 12121212 12 

s by w 9.320033 0. 35-300. 380. 390 41. 4200. 440.35 
sswW Bf. 51. 81.111.141. 20 1.21.2601. 291,311. 
ö w by s 1.24 8e. 80.9 32. 712.12[2.15|2.2412. 
S _2-2112-27(2-3312-3912-4412+51 2.5713: 3/3-1013-1513. 
sw by w. 5- ©j3-1413-21]0-28]3-36/ 4 5-50 . 804.15 

ws w . 3.594. 7416425434443 4-52 

w by s 4.57 5. 715-1713 .20 "Va | 

Weſt 6. 0 | Nee? ; 

© let t6, olg.go'5.4015.30!5-19'5. 94.58'4-47/4-35 


—— —— — — 


x , ̃ —˙ wm . 7˖— 


— 2 ‚— OW RO - 


— 
— 
3 3 * * 
- 


— — — 


"3 
A 


The Mariner's Compaſs Rectiſed. | 
A Sun- Dial for the Latitude of 46 Degrees. 
„ NORTH DECLINATION. 
Dex. o dz dig d 7 d od[12 ali ali d 20 dlzz diaz d 
Jin. hom 3om zom zom | 29m 
Point [kh mh mh mb mh mh müht m .mjh.mih mh m 
South | 12] 12 | 12 12 12 12 12] 12 | 12] 12 | 12. 
s by w o. 3 300. 31/0:30%0. 290-27 40. 260. 240. 23 [0 21%. 2000. 19 
ss W . 61. 4/1. 10.5800. 55 o. 5 200. 4900 4019.43 0.4100. 30 
sw-bys 11.43 34.5 1.266212 121. 8.41. 1 
W 2.23 2.17.11 2. 60. 0.401.481.4421. 3601. 301. 26 
Sw byw 3. 8/3. 12.54 2.47 2.40 z. 32 z. 25 2.17 2. 92. 257 
Ws u 4. .* 3-43 3-35} 3-20 3.173. 802.592.409 2412.35 
wbys 58 4.49 4˙39 439% 2114. 013-50 3-3913-30/3-23 
Weſt 6. 05. 50 5. 40 5. 30 5. 268. 1105. 014-49 4+38(4.25|4.21 
4-wbyn | 56.246. 140. 415-54 5:4315:3315:26 
0 n w. | | 6.59 6.490.410 6.34 
nw byw | | | | 7.41 
| ©" et 5. 06.106 21 6.3110.42 U 416 2297-39747 
Sun's. d md mid m d md mid mid mjd m d imd mid m 
| Ampl O 0 3.36712 10. 50 14.28 18.9421. 52 25439 29.31 32+37135+3 
zm) \ SOUTH, DECLINA TION. (m 
* ONS n — — 5 — 
Deg. lo d 2 4% d 4 fe 402 d 3 ol dizo dſaz 2 diz3 d 
Min. zom 4zom 20m zom 20m | 
Point hh h mſh. mjh mſh mjh mh mh mſh in mh m 
South, 12 12121212 12 1212121272 
3400. 35/0. 370.380, 40 0 4100. 4200.44 0.45%. 46 
1. 911.12 1.151.181.2012 1. 2601.29ʃ1.32 1.34 
1. 1.8 101.5502. Oz. 42. 802.13 2.18.22 2.24 
2.340240 2.40/2-52 2.5813. 4 3-10/3.16;3.29 
3-23]3-3913+37[3-45 3-5214- 0. 8 4. 15 
4-1714-26]4-34/4-43 . 
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EO 1b To vin Loarlt are onyd tro za >» wb | 
Th Deription and Uſe of the foregaing' dun- Dia TABLES, | 


HESE Tables are intitled at the Head of each Page 

thus: 4 Sun- Dial for the Latitude of o Degree ; the 
next is, A Sun-Dial for the Latitude of Degree, and fo, on 
orderly to 60 Degrees, making in all er Dials ; from 
Page 24 to Page 84. 3333 
11 1 6 89 a d- 7'% » = wiring ye 


Each Dial hath two Tables, the opper for North 
Declination, the lower for South Declination, and 
12 Columns in each Table: At the Head of each Column, 


and right againſt Deg. Min. are the Degrees of Declina-, 
tion thus; | od. | 2d. 3om. | Sd. | 7d. 30m. | 10d. 
124. 30m. | 15d. | 17d, 30m. | 20d, | 22d. 23d. 29m. 


d. ſtanding for Degrees, and m. for Minutes. . 


Under thoſe Degrees and Minutes of Declination in 
each Column h. ſtands: for Hours, and m, for Minutes 


of an Hour. ty; 

In the Left-hand Column of each Table under Points, 
at the Head, are the Points of the Compaſs, thus, South, 
S. by W. SSW. SW. by S. SW. Ce. 8. by W. ſtanding 
for South and by Weſt; SSW. for South South Weſt; 
SW. by S. ſor South Weſt by South, and ſo for che reſt. 

a | . Is » > 

At the Foot of each Table, is the Sun's Setting and 

Sun's Amplitude, agreeable to thoſe ſeveral Declinations 
at the Head of each Column; and are diſtinguiſhed from 
the reſt by the Words in the Left-hand Column, thus, G 
ſet, Sun's Amplitude; or as much of them as the Column 
can contain. Note, the Sun's, ſetting is annexed to each 
Table, but the Sun's Amplitude only to that for North 


Declination, becauſe it is the ſame as to Quantity ſor 


South Declination. 


£ 


"The Sun's ſetting is Hours and Minutes, but the Am- 
plitude is Degrees and Minutes, having d, over the De- 


grees, and m, over the Minutes. 


By 


9 4 


i WEI oe — were 
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By theſe nn. be known the Time of the 8 
if the Sun can be ſet by the Compaſs, as true and exact as 
though he, was upon the Meridian 3 Alſo his Riſing, Set- 
ting, and Amplitude. The like may be known by any 
Star, whoſe Declination doth not exceed 23d. 29m. as will 

be evident by the following Propoſitions, 


Propoſition I. PE! Latitude of a Place, the Sun's Decli- 
nat ion, and his MY een 00 
find the Hour of the Day.” +. 


Note, By Bearing i is meant the Azimuth or Point of the 
Compaſs the Sun is upon; which is to be found by the. 
Avicath Compaſs, in preference to the common Compaſs, 
and proper allowance muſt be made for the Variation. 


The Solution of this Propoſition is thus ; 


1. Seek in the Tables for the neareſt given Latitude. 
2. At the Head of the Table ſeek the given Declination, 
or the neareſt th it. 

3. Find the given Bearin ny the Points of the 
Compaſs in the Lelt-hand C 

4. Then look ftraight to the 'Right-hand of the Bearing, 
til} you come right under the neareſt Declination in the 
Head | of the Table, and the Number you find there is the- 
Hour required. | 


"Example 1. In the Latitude of 30 Degrees, the Sun, 
having 15 Degrees North Declination, I deſite to know at 
what o'clock the Sun cometh upon, the * ous of the 
Compaſs, the variation being allowed. + 


Look forthe Table belonging to the both ths of 40 be- ; 
grees, which is in Page 54, and in the Head thereof, ſeek 
for 15 Degrees in the Column under North Declination, 
and — the Let hand Side for SW. and then in the common - 
Angle of Meeting you will find the Hour of the Day to be 
oh. 58m, that | is $7 n e 12 r the Time re- 


quured. - 
$7 ? : Srempla 


ef 
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Example 2. 1 defire to know at what Clock the Sun 
cometh to the SW, in the Latitude of 30 Degrees, its 
Declination k. þ 15 R South? Anſwer, 34 Minutes 
paſt 2 o'Clock, 


For if you turn to „the Dial for Latitude 30 Degrees, in 
page 54, and in the Table for South Declination ſeek 
15d. at the Head of it, under which, and right againſt S W. 
on the Right-hand you will find * zem. the Time of 
the Day required. 


If the Declination be more or les than the Delicate 


in the Head of the able; then look under that Declination 


which is neareſt to th: > Declination propoſed. 


But more exactly thus, Find the Hour for the next Declina« l 


tien both lrfs and greater than the Declination propeſed, and take 


the Difference of thoſe Hours, as alſo of the e 


belonging to them: Then ſay, 


As the laſt Difference is to the 6ſt Difference ; ſo is the 


Difference between the Declination propoſed and the next 
leſs in the Table, to a fourth proportional, which add to 
{when the Hour in the Table increaſeth) or ( when it decreeſeth ) 


ſubtrat from the Hour belonging to the leſs Declination 


aforeſaid, and you will have the Hour required nearly exact 
to the Declination Propoſed. 


i Example 3. Admit the Declination to be 18 Deg. 20 min. 


North, I defire to know at what o'Clock the Sun cometh 
upon the WSW. Point of the Compaſs, in the . of 


30 Degrees ? 


In the Table, the neareſt Number to 18 Dig: 20 Min, l 


is 17d, zom. "Then under 17d. zom. and againſt WSW. 
is ah. gam. which ſheweth that the Sun cometh upon 


the YA Point of the Compals, at 42 Min. * one | 


"Becauſe the Declination propoſed, is greater than 
the Declination in the Head of the Table ; there- 
foge. you may make a Proportion very eaſily thus, 
under 27d. zom. and W WSW. you will * 

4 ; I 


* 


* 
4 
L 


* 0 =— 
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mud 2157 23. Ns | 1 r hs. N 

th. 42m. and under 20d. you'll find rb. 25m. the differ- 

ence between theſe two Numbers is 17m. And the differ- 

ence between the Declination 17d. zom. and 20: is. 2d. 
om. orf 150m. Alſo the difference between the De- 

clination 18d. 20m. and 17d. 30m. is om. Then ſay, As 
150m. is to 17m. ſo is om. to 6m. almoſt : Or, 50m. be- | 

ing the 3 of 150m. nearly; the third part of 17m. may be 

taken and ſubtracted from rh. 42m. (becauſe the Hour 

decreaſeth) and the Remainder 1h. 36m. is the true Hour 

af the Day, the Sun being upon the W. 8 W. Point of 


* 


the Compats,, having 18d, 20m. North Declination. 


5.45 
* 


Do the like with any other Degrees and Minutes o 
Declination 7 But if the Declination be not very different 
from that in the Head of the Table, you need not make any 
Proportion: Likewiſe when the Sum is near the Meridian, 
you need not make any Proportion, becauſe there the diſ- 

ference is but ſmall. 185 1 — a. s Af 


| E | 2 : . * 
Note, Th: re are none but the Afternoon Points in the 
Tables of thr is, Dials, yet you may eaſily find the Lime of 4 


the Day for the Forenoon Paints by what follows. 


For Points equally diſtant from the Meridian, are equal 
Time from Noon, ſo that at what Space of Time from | 
Noon the Sun is 8. E. in che Forenoon, the like Space of 
Time ſrom Noon it is S. W. Aſternouun. 


* „ 


* | „ 164.4 K a 24 
As in the Table following, the Points that ſtand right 
| againſt one another, arc equally diſtant. from the Meri- 
dian; therefore to find the Hour of the Day, the Sun 
being upon any of the Forengon Points; ſee what Time 
of the Day it is when the Sun is upon the 1 Points 
that flard right againſt the Forenoon Points defied, and 
ſubtract thoſe Hours and Minutes from 12 Hours, the Re-" 
mainder is the * and. Minute of the Day required. 
e Wy |? 77 3. 54. WY +; Wa” N. n SB 29 


7 EY A 
* 2 | IF" * „ 4 - * — 
- f 8 1 1 ? — * 1 ” N $ * * : : 4. * 0 . I } 7 * N 1 B Þ | 
. . * £ 
? o » fi 7 * A A L 
* * F . P W.. 4-4 % 
Y 4 . 4 * + C # 5 1 * - " 1 2 » — 1 
9 F 7 * 5 
a © 


De Merion e als AY If 
41 J 


"LN TABLE: of, 4 bis, "the Gingoþs 10 7 
d tant from the . eridian. * 5 
"IF "Forcnoon Pons,” =o v5 "Afternoon | Points.” | "of 
eg #< + + South" 1 OI A. 
South by Eaſt © *« [$0uth 5 Weſt 14 
e zouth South Weſt 
. |South Eaſt by e Pouth Weſt by 992 | 
South Eaſt © Fouth Welt . 
Jouth Eaſt b Eaſt 1 . el Well by Wi 1 
Eaſt South Eaſt | Weſt South Welt 4 
Eaſt 8 South ; | Weſt by South 3 
LY e 24 Pt Weſt” | >" - 
1 * — — . — | - 
cg b — 6 202719 wer by Norti 9 
I aſt North Eaſt [Weſt North Wen 8 
North Eaſt by Eaſt Nord Weſt by" Wet 
North Eaſt North Weſt 
Nor th Eaſt by North North Weſt by Non 
North North Eaſt | N orth North Weſt 
North by Eaſt + North by Weſt 
Nen North- | inen EE, 
| _ Forenoon Points. Afternoon Points. 


Example 4 4. In the Latitude of 60 ees, the Sun 
being North Eaſt ; I demand the Hour of the Day, the 
dun having 22 Degrees North Decli nation. 1 LG 


In the Sun- Dial for Latitude 60 Degrees, (in Page 84) 


look againſt NW. which is the Afternoon Point, correſpond- 
ing ta N. E. the Forencon Point) and finding the Declination 
22 Degrees i inthe Head of the Table, in the common Angle 
of Meeting is 8 Hours 41 Minutes, which ſubtract from 


12 "Hours, the Remäinder 3 Hours 19 Minutes, is the - 


Hour of the Day required in the Morning. 


# 1 o g 
7 . * J SI & 5 > : 4 2 #8 : . 
* 9 
*' 2 * | 
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} Bxample 5. The Sun being ENE. in the ſame Latitufe 
with the ſame Decltnation 1 demand. the Hour of: 
Day? . 


In Latitude 60 Degrees, and North Declination 22 De- 


the Sun being WNW. it is 54 Minutes paſt fix. 


Clock in the Afternoon; which ſebtrag from 12 Hours, 
the Remainder is. 6 Mine paſt 5 in ibo eine, z the 
Time deſired, (52 


' Example 6. In · the Latitude 35 pepe North, the San 5 


having 15 Degrees North Decſination; and being South 
Day * y Eaſt; I demand the Hour - and Minute' of the 
ay c : 

| In the Table- for Latinds 35 Degrees Gn Page 59) 
look againſt 8 W. by. W. (the Afternoon Point). corref- 


ponding to 8k. by E. (the Forenoon Point.) And the De- 
elination 15d. at — Head of the Table, and in the com- 


mon Angle of Meeting is 3h. 45m. which deducted from 


12 Hours, the Remainder. is 15 1 oa 10 o Clock, me 
true Tine of. the. Day !. 


| 2 1 _— South e 25 e SE. byE. 


| Anfever, 20 . ſi 8 o'clock ; for the Hour in the 
. Fable. is. 3 Hours 40 Minutes, which ſubtracted from 12 
Hours, feavgth 8 Hours. 20 Minutes the Hour required. 


The tike is to be underſtood of any other Latitude, with 
any other Declination, and, with uy other Point of the 
Compaſs, N 


Note, Theſe Tables ſerve as n im South Latitude, as in 


"North Latitude, the only Difference will be this: 


If the Latitude be contrary, then the Decknation muſt 
be contrary, and the Points of the Compaſs contraty: that 


is to ſay, North Declination muſt be counted South; and 


; — Declination muſt be counted North; and the 2 
omg 


| Example 1 In che Latitude 35 Degrees North, the Sun 


[ATABLE of Points equally diftan from Noon, | g 
0 i HB E. by S. 8. W. by 8. N. E. b N. 5 N. W. by N. 


E. N. | Si W. S. W. 
N. E. by E. N. Ne . F.byE W. by W. 
North aſt North eſt 1 out aſt - 1 ouch Weft. 4 


Ni. F. by N. N. W. by N. JS. E. by S. K. W. by S. 
N. N. E. N. N. W. 58. 8. . 8. 8. W. 7 
N. by W. Þ.b 
N 


Vor may knd the Hour of the Night by the Bearing of | 


the Sun's greateſt Declination, after this Manner. 


7 be Mariner i Compa, s Reftified. mn 


Pornt muſt be North; and 8. by M. muſt be N. by, and 
S. S. W. muſt be N. N. W and S. W. by S. muſt be NW. by 
N. and ſo ſor any other Point, as in the following Table. 


n 1 i =" 1 8 


| _ both in North Latitude 


in South Latitude, either 
before Noon or after Noon. i BF. 


, 


3 ; If | 


South Larkude | 


— — — 


North Latitude 


1. 


— — 


| 
| 
$ Forenoon. | Afternoon. | Forenoon. | Afternoon. 


8. 8. 8. W. NNE WEREW TR 


South Eaſt South Weſt [North Eat North Weſt. | 


S. E. by E. |S. W. by W. N. E. by E. N. W. by W.“ 
E 8. E. IW. S W. E. N. L. W. N W. 
1 [W. by s. [E. dy N. [W. by N. 
> rid ents Eaſt e 

1 W. by 8. ot 1 


N. by E. 1 . o 3% y . S. by W. 7 ö 
c Snuth South 


North 


- 2 166. 


Propoſition 2, To find the Hour e the Night by the Stars, | 
elite 2 l 0 Dok. Len 


any known Star, whoſe Declination doth not exceed 


' 
Fin 7 
* \ 


| 


| 
. 


3 


92 4 be Mariner*s Compaſs ReFified. 1 


i Find the Time of the Star's coming to the Meridſan 
on the Day propoſed ; then if the Star bo en the Eaſt Side 
of the Meridian, ſubtrat the Hours and Minutes which 
© theſe Tables ſhew, from the Time of. the Star's comin 
to the Meridian, the Remainder,is. the Hour of the Night: 
But if the Stax, be on the Weſt Side bf the Meridian, then 


add thoſe Hours and Minutes aboveſaid, to the Time of | 


che Stars coming to the Meridian, the Sum is the Hour of 


the Night. l 


| | ' 4 ; : 
To find what Time the Stars come upon or to the Ne- 
ridian, -ſee the Alariner's Calendar, in the Uſes'of the Fa- 


| bles the Sun's and Stars Right Aſcenſion, or Seaman's 
Daily A iſtaat. 7 a 4 . 


* 


Example 8. Admit the 26th of Olisber, in the Latitude 
40 Degrees North, I obſerve the Bull's-Zye or Aldebarann 
to be S. E. I demand the Hour of the Night:: 


The 26th of Odicber, the Bulls Dye comet on the Me- 
idian at 21 Minutes paſt 2 o'Clock in the Morning; this 
tar's Declination is 16 Deg. N. nearly, therefore in the 
Table that belongs to 40 Degrees in Page 64, ſeck in the 
Head of the Table the Declination of the Star, or neareſt 
thereto, and by the Side, the Point of the Compaſs, and 
the common Angle of Meeting, is ih. 21m, which ſub- 
ract from ah. 21m, the Star's Jeuthing- the Remainder 
þ hours 50 min, is the Hour of the Night deſired. But if 
his Star had borne S. W. you muſt have added, and then 
e Hour would have been 532 min, paſt 3 0 Clock in he 
Horning. . | . e | 

"7 The Oteration. 1 
nn „ 
the Time of the Stars being on the Meridian———2 : 21 
is Dittatice from the Meridia either at SE. or SW. 1: 31 


Ihe Time of the Night, the Star being SE.—- 


X o: 50 «F 


he Time of the Night, the Star being SW, —— 3: 52 


Example ' 


be Mariner s Compaſs ReBifed. 


19 8 9. had the 16th Day of N in . 

7 titude 45 , Degrees North; L ſce the Lion's Tail upon the 

Es E. Point of the Compaſs, having > ap _ 
North, [ demand the Hour of the Night. . 


* 


; | An "Is 
. 2 7 R The hoc. : 
"IR Ss $8 * nels . 2 3s wt et Bo ** TY 4 * „i. m. 


„ 


Time of ah Star? s being on the Meridian 811 Mtn. 


n Diftance from the Meridian being — 3. 2 
1 8? nn 


«1 Tine of the Night, the Star ” I; E. 5 09 Morn, 


e 


"Time when this Star is W. S. W. Ll 13 Morn, 


Note, If the Compaſs hath Variation, © you mult FH 


"for the Variation; but if dd will uſe this following In- 
een: which I call the } .cctifer, you. need not-reckon 
which Way the Varation is, either Eaſtward or Weft- 
ward ; for this Inſtrument will do it fo. plain, that you 
{cannot be miſtaken, as is ſhewn in the following Part of 


"93, | 


— ——— — ——— 


CT Book: But for the preſent I wilFonly give you one | 


opoſition, and apply it _— whe n which is as 
followeth: | * £4 


* 


a Prepgſſtion. Ad mit in Lat. 47 thu North, the dig be- | 


ing in one of the EquinoQial Points, at which Time he 
Path no Declination, I obſerve the Sun to riſe upon the 
E. S. E. Point of the Compaſs, I demand the Vatjation ? 


When'the Sun has no Declination, it riſes due Eaſt, 
And ſets due Weſt, all over the World; but according 
to the foregoing Propoſition, the Sun did rite E. S. E. there- 


fore there àre two Points Variveions as will appear by the 
ee Reatifier, * ae 


1.3: / The Deſeriptin of the R'ECTI PIER. 
His Inſfrument containeth two Citeles or Compaſes 


one within the other; but as it is mage of. Wood, the 


3 une moveth upon the other; ſo that the inward, or 


upper 
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upper Circle repreſenteth the Compaſs that you ſteer by, 


Which is ſubject to Variation : But the outward or under 
Cirele repreſenteth a true Compaſs that never varieth. And 
by it you may readily rectify your Compaſs when it doth 
vary thus; . f „ 

Always bring the true Point of Riſing or Setting on the 
outward or under Compaſs to touch the falſe Point of Riſing 
or Setting on the inward or upper Compaſs, there let the 
Inſtrument ftand, _ FLY | 


4 ss in the foregoing Propoſitim ; The Eaſt Point is the 


true Point of Riſing, and ESE. Point is the falſe Point of - 


Riſing ; therefore bring the Eaſt Point on the outward or 
under Compaſs, to touch the ESE Point on the inward of 
upper Compaſs, | SAG 0 


| Then the Points that are on the outward or true Com- 
ſs do explain the Points that are upon the inward or ſteers 


ing Compaſs ; ſo that according to this Obſeryation the 
* NNE. Point on yout Compaſs, is the true North Point; 
and the North is the true NNW. and the NW. is the true 


WNW. and the Welt the true WSW? Point; as plainly 


' appears by the ReQifier, ſee Page 135. 


ward Circle or Compaſs. 


This Inſtrument in Wood, is larger than this Figure, 
and there the Points are divided into Halves and Quarters ; 
as alſo each Compaſs (in ſome) is divided into 360 Degrees 
numbered from the North and South, (both ways) towards 
the Eaſt and Weſt, ending there in 90 Degrees. | 


A right Knowledge of the Quantity and Quali of the 
Variation of the Compaſs. in different Latitudes wn. Longi- 


tudes, is of the utmoſt Importance, not only in the pre- 


ceding Propoſition, but in all others where Bearings are 
required, and eſpecially in correcting the Courſes ſteered by 
a Ship at Sea; for which Purpoſe an accurate Variation 


.Chart conſtructed. from more than Fifty Thouſand actual 
any yaw William Momuntaine, F. R. S. is fold by 


? The 
— 
* 


Meſſ. Mount 


. 


Page, on Town Hill. 


Note, The true Points are always counted on the out-  F 


* 


— 3 
5 
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Sai 3. 7 7 * the Sun's | Ris, Setting, or mph 
tude by the Tables of the Sun Dials, | 

N the Table for the Latitude of-the Place, ſeek the De- 
clination, under which, and againſt © et, is the Sun's 

Settin and, againſt San's Ampl. ie the Amplitude. 

| And if you „ Tubera& the Sun's Setting 3 Hours, it 

gives its Riſing. 

_ - -Example yo. Latitude 50 Degrees North, Sun's Decli- 

nation 20+ Degrees North, 1 demand his Riſing, Setting, 

and- his Amplitude. 

In the Table for 30 Degrees (in Page 24) ſeek the De- 
clination 20 Degrees North at the Head of the Table, un- 
der which, and right againſt © /et is 5-43, which ſheweth 

the Sun ſetteth at 43 Min. after * the Afternoon; which 
ſubtract from wah. the Remain — is its Riſing. 

In like Manner under the Sun's * ination aod. and 


Suns Amp. is 22d.:8m. the-Sun's Amplitude; that 


N . * 


22 a INNS, ns In 


is, E. N. erly at his Riſing, but Weſt N. erly at his Setting. 

Note 1. The Amplitude is always of the ſame Name 
with the Declination, for that Reaſon the Amplitude is 
ſet only for North Beclipation, being the ſame in Quantity 
for South NeClination, only ih Qualit it is the contrary. 

Note 2. The Sun's Rifing ſor North Declination, is the 
rs * e Declination : For that Reaſon, the Ta- 

ble h 7 Jet, both for North and South Declina- 
tion: "Yer they — for both Riſing 2nd Setting, by look - 
ing contrary to the given Declination, © 

Wherefore to find the Surf's Riſing when he bath . 
Declination, look under South Declination ; and when 
he hath South Declination (tg find. his Riſing). ok jnger 
North Declination . 

Note 3. In South Latitude with South Declination, & 7 in 
South Latitude with North Declination, the Sun's Riſing 

and Setting is the ſame as in North Latitude with NortH De- 
clination, and in North Latitude with South Declination. 
Therefore thoſe Tables are as uſeful in South Latitude as 
in North Latitude; if North Declination in theſe Tables 
be counted for South, and South for * * 

Note 4. The Riling, Setting, and mplitude of any 
Star (whoſe Declination doth not exceed the Sun's greateſt 
Declination) may be found by theſe Tables; provided its 

-Southing, or Time of the Stat's coming to or on the Me- 
ridian, be knoẽn. 

For the Time of Shnderting's in theſe Tables for any La- 
titude, is à Star's half Continuance above the Horizon, 
having equal Declination, and the lame kind with the Sun 
for the ſame Latitude. 

Therefore the half Camimuence of a Star above the 
Horizon (found in theſe Tables as beſore directed) added 
to. and ſubtracted from-the Time of the Star's coming to 
or on the Meridian ; z the feſt 3 is the 1 Conſe and the 

latter its Riſin } 

Examples of this this Wipes will Gate in the Uſe of the 
next Tables of Semidiurnal and Seminocturnal ane | 

"which you are referred. | 

The Amplitude of a Star by the oregoling Tables i found 
as the Amplitude of the en was, which is more fully treat- 


- ed of in the Uſe of the Table of Amplitude m. 


6 „ amr 


, Miese c Ne, 55 
„ETC uti a ed} 

ſooner and ſet later than by the preceding Tables, which 

are calculated for the appearance of the Sun's Center in 


rss? 


the Horizen independent of Refraction, which at the Hori- 


zon is 33m. or ſomething more than the Sun's Diameter. N 


In this Edition; to every Degree of Latitude the effect 
of the horizontal Refraction, at the Sun's riſing and ſet- 
ting is notictd in Minutes of Lime, before, — after the 
words SOUTH DECLINATION.,. which Minutes are 
to be ſubtracted from the Time of Riſing, and added to the 
Sun's ſetting as found by the Fables: Fhe Figures on the 
left hand, are the effect of Refraction when the Sun has 
no Declination, and thoſe on the right are for the 8 un 

reateſt Declination either North or South. Now i 
— the roth, Page gs, the Sun's ſetting, is foundts 
be 7h. 43m. and the riſing 4h. 17m, but the Effect of the 
Refraction, for the greateſt Declination in Latitude 
Degrees is 65m. and may be eſtimated about 6m. for the 
given Declination, viz. 20 Degrees, conſequently the Sun 
will appear to ſet about 49 Minutes paſt 7 O'Clock, and t 
riſe 11 Minutes after 4. This is a Correction worth No- 
tice to thoſe who wiſh to regulate their Watches by the 
rifing and ſetting of the Sun's upper Limb, for which the 
CorreQtions above mentioned are made, ; 


1 


* 
" i . 
- ” hy * * 
—— 1 2 —— — . 
. Pn 3 * * : , * 


Aſtronomic TABLES of Semidiurnal and Se- 
minocturnal Arches: Shewing the true Time 
of the Sun's Riſing and Setting; with the 
Length of the Day and Night, for any. Day 
in the Year ;, fitting all Places in the World, 
where the Pole, is nor elevated above 60 Degrees, 
either North or South; and to laſt with Exact- 
neſs, as long as God upholdeth the Courſe of - 
tes» ee er | E 
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and the 
38. ken de Sur Sun hath South Declinatione 


* ſhewing the Semidiurnat! Arch, or Tims 1 
ing, when the Sun hath North Declination; ? 
Seminocturnal Arch, or Time ef Sun riſing 


4 - 


| The Degrees of Latitude. | 
7 | 8 9 . 
H MH MH e MH t M 
2 "Ay" <= — . 
6 68 6 o| 6 of[6 o 6 6 o 
6 ol 6 6 $161 ve NE 
/// ap! 1 6 at 8 a 
6 is a $67 $10 3.69 
6 26 26 26 3} 6 36 3 
& 2] 6 $$ ë8d¼!;ͤ 4:4 
8 - 3 6 46 406 56 
16. 31] 6 % —ÄͥPaꝛ 5 8-5 5 
6 46 416 6. 86 38/6 7 
6 46 5 66 606 66 76 8 
6 ö 66 6] & 8767 5 | | 
6. F 6: 6 © 10528 
6. 616: ' 
6: 616: 1 $0; H 
6. 7] 6 8] 6 9 6 10 
6: 8] 6 9 6 10 6 11 
6 86 9 6, 10| 6 12 
6 9 6 10 6 11 g 12 
6 9 6 10] 6 12] 6 13 
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The Mariner s Compaſs Refified. 

F; A TABLE ſhewing the Semidiurnal arch or Time 
1} of Sun ſetting, when the Sun hath North Declination; zi 
and the Seminocturnal Arch, or Time of Sun riſing, 
8 when the $ — ä South Declination 
7 The Degrons of Latitude, | 
8 EE 13 ö 14 is 10 17 18. - 
a —— 1 — 1 — — 2 
H MH MTH MH MH MH M| 
0 6 016 6 6 ] 6 0 6 0 
a6 46 2a1'v. 316 216 3vj6 : 

A - 2 : 2 5 2 - 2 b . 

3] © 3 3 3 3 14 6 4 

„„ 

J 516 5 6 5|6 56 6 6 6| 6 6 
1 6 86 6s 616 6 76 76 8 
5 66s 76 76 $6 9 6 9 
3 8] 6 7] 6 8] 6 96 9 6 10 6 10 
p 9g] 6 866 96 10 6 10]6 11, 6 12 

+ 40 6 9 6 10] 6 11] 6 12] 6 12 6 13 
1 21] 6 10] 6 11 6 12| 6 13/6 13 6 14 

. 12] 6 11 6 12] 6 13] 6 146 15] 6 16 
Th 13 6 12] 6 13] 6 14] 6 15] 6 16 6 17 
IF 14] 6 13] 6 14 6 15 6 16] 6 17] 6 19 
151 6 14 6 15 6 16 6 15 6 19 6 21 
16 6 15] 6 16] 6 18] „ 19] 6 200 6 21 
; 17 6 16] 6 17] 6 19] 6 20] 6 21| 6 22 

18] 6 17] 6 19] 6 20 6 21] 6 23 6 24 
a 19] 6 — 6 200 6 210 6 — 6 246 26 
20 6 1916 21] 6 22| 6 24 6 = 6 27 
:21] 6' 20] 6 22] 6 24] 6 25 6 27] 6 29 
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when the Sun hath South Declination. 
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Ta TABLE ſhewing the Semidiurnal Arch, or — 90 5 
Sun: ſetting, When the Sun hath North Declination; 
and the Seminocturnab Arch, or Time of Sun-riſing, 


__— 


The Degrees of Latitude. 
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A TABLE ſhewing the Semidiurnal Arch, or Time of | 

| Sun-ſetting, when the Sun hath North Declination ;| 
| and the Seminocturnal Arch, or Time of Sante 
when the Sun hath South Declination. 


| 2 The Degrees of Latitude. | 
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| T bot Mariner's 5 Compaſ Reftified. * 
A TABLE ſhewing the Semidiurnal Arch, or FT off 
n 1 when the Sun hat North Declinati6n : 
and the Seminocturnal Arch, or Time of Sin-riſing 
- when the Sun hath Soutly I Declination. l 
The Degrees of Latitude. | 
EH MH MH MJH MH MH. 
| e ee 8 
E iE i LW UE ID 30 
| 2 5's 516. 5 : 6 6| 6 
93 6 7 6 i 8 6 18 8 6 | 
46 10 618 6 10 6 11] 6 116 
— — — BN MLoomm any — x — 5, 
86 x] 6 136 136 141 6 14] 6 10 
5 13 I 4 4 
26 e e i 261/6-15["s 18 
76 17] 6 18] 6 18] 6 19 6. 20] 6 2 
7 86 19 6 20 6 21 [6 22 6 23 6 23] 
3. 2216 2316 24]6 25|6 25| 6 2 
3222 1 — : a | | — —1— 
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A TABLE 7 ſhewing the Semidiurnal Arch, or "Witve al of 
Sun- ſetting, when: the Sun hath. North Dechnation 1 
of nn 


3 


when the lates hath Souch Dedlination, | 


[ Rn The. — of. Larkin | 
TANARIS 
=o if MH OM MH 
eee e Lend eres es 
6 of 6 ». | of 6 ©| 
12 71:3 16 61,6 256 7 
? N. 9 9 & 10 18 8 . 
1 4 6 ty 6, 130 6, 13] 6, 13] 6 - by 
— — — — — 
518 2 6, 16 6,16] 6, 17 6 17]; 
616 18] 6 1g] 6 20] 6 200 & 21 
7166 21] 6 22} 6 23] 6. 24 6 285 
| 816 24/6 25 6 26, 6 27 6 28 
& 
ks 916 2716.28] 6.291 6. 31] 6. 38]; 
on 95h] ates "pages mma r — : 
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[A TABLE ſhewing the Semidiurnal Arch, ot Time of 
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Sun: ſetting, when the Sun hath North Decliriation ;Þ# 
and the Seminocturnal Arch, or Time of Suh-rifing, 8 
| whent the Sun hath Sou th Declination. 85 1 
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The Degrees of Latitude. 


75 77 |] 4 | 4 | 1 
H Mn MH MH MjH MſH e 
' of6 „6 „ o|6 % 6 of 6 o 
E 6 4] 6 $1.6, 4518 445 
26 76 86 6 86 3 6 99 
36 11] 6 12 6 12] 6 12] 6 13] 6 1314 
46 x5] 6 1516 = 6 17 6 17] 6 18h, 
| $ 19 19 20; 6 21] 6 22 22 
| 6] 6 22] 6 23 © 24 6 25 6 2616 27 
766 26 6 27 6- 28] 6 29 6 38 31 
= 8] 6 306 3165 32 % 3516 % 
3 9.6 34/6 35] 6 3616 381 6 38/6 4 
1 — — | —1.— 4 — — — 
3 10 6 386 6 39 6 41] 6: 42} 6 436 4c 
8 11 6 4 6 4316 45] 6 46 64 1. 
& 126 46 6 47 5 49] 6 51] 4/6, 550 
F % % 6 „ „ 5316 551 6 571 6' 550 
e 
& 15] 6 5% ol 7 ii 23] r cf 
16] 7 7 147 712 9gþ-7 1207 14 
127 67 97 7 14] 7 7 19 
18] 7 11] 7 13} 7 bo 7 19 7 227 25 
r $4 A ot oe 
20 7 19 7 22 7 25] 7 29} 7 327 35 
2 2617 2717 „% 381 2:37 7.411} 
227 28| 7 3t| 7 35] 7 39 7: 49:7; 47 
' 23] 7 3817 30] 7. 491;7 441 7 4817 o 
23-29] 7 361 7 % 7 43117 47117 5107 
3 2 eee b . ; 4 


— ————— 


7 he Mariner $ ; Compaſs Refified. 7 + | 


| TABLE "ſhewing t the Semidiurnal Arch, or Time of * | 
Sun-fetüng, when the Sun hath North Declination A 
and the Seminocturnal Arch, or Time of Sun-riſing,| 
| when the Sun hath South Declination. 
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[A ABLE ſhewing the Semidiurnal Arch, or Time off: 
Sun- ſetting, when the Sun hath. North Declination 
| and the Seminocturnal Arch, or Time of Sun“ riſin 
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for the 4th of M 1786, in Latitude 46 1 1 
| Noth xd 
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Us E of the foregoing TABLES 'of 
| , Semidiurnal and Seminocturnal Arches. 4 
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To * the 1 of the un' 5 Riſa Ing : and Setting 1 the 
Length of the CIs Night, y theſe T A les. = 


ST, ſeek the Sun's 6979 B94 Sa in ha Tables of 
etlination for the Da ” propoſed ; with which! enter 
Tables of Semidiurnal and Scminoctur fat Arches; 
finding the 3 of the Place in the Head of the Ta- 


— 


3 


ble and the * of 7 Sun's Declination in the firſt 
Lale; on the 2 


and in the common Angle of 
Meeting is the eme Arch, if the Sun hath North 


Dedlination ; but its Seminoctumal Arch, if the Sun hath | 
South Declination. 


mngle 1,503 tbo roguiced- to fnd-the Dime! ofabe 
Sun's Rifing and Setting, the Length-of-the Day and 


og Time the Sun's Declinstion is 16 deg. 4. ming 
Notth ; with which enter the Table; as before mentioned, 
and the Semidiurnal Arch is 5 Hours 9 Min, the true Time 
of Sun-ſexting ; whole Complement to 12 Hours is the 
SentinoQuraal Arch, e or the Lime of the Sun-1ifing, : and is 
4 Nr. $1 Minutes; douhle the Semidiunnal Arch yo 


_ the Length of |the Pay; double the Geng 
1 e ice See tho | 

E ee 5 | © 4+ 
n. d.. a) 
The Bemidjurhal Arch, 1 Foce — 7 9 
{Es 


The Complement to 13 Hours b, . 2 . 1 


11 6 1 


The SendinoRyroat Arch, or 1 of San-rifing, in 
Laude 46 Peg onth, i is #: $ 37 ne | 


G 1 7 ö * ' a 1 3 * 15 „ 
| h j 
* 1 | . 4. "WE £9 2 2 


1414 


\ | - 


— — 


* Sg 
© >, 
- 


A#\ + 


a tread dS £5) 


The neee, 109 
A228 eb: | vi {193 2325 11197 F Y 5 * 
12 1 4. 4 19 „54. A 29911711 — . ; „M. 
The Semidivrnal Arch double 1 
1 2A oel 
| eo ef ney = 
The Length of the Day, May * 1786. is 14 18 
[$01 30 34755 | 51 Fenn: 
The Semino@turnal Arch doubled F 7 e l 2 Fr 
1 — 13 + * 4. 


The ang of the Night, Ma * e er 42 
Example 2. But when the af 4 hath 16 1s 2 min. 
South Deeli nation, in the Latitude of 46. deg; North; 
then the Day Arch will become the Night Arch, and the 
Night-Arch will become the Day-Arch. _ = 
As, on Nov. 6, 1787, the Sun hath 16 deg. 3 min. 
South Declination ; "then the Time of the Sun's Riſing is 
Hours 9 Minutes, his Setting 4 Hours 51 Minutes ; the 
ength of the Day g Hours 42 Minutes, and the Length of 
the Night 14 Hours 18 Minutes. 
Example 3. Let it be required to find, the Time of the 
Sun's Riſing and Setting, with the Length of the Day and 
Night for the 26th-of-Deceniber, 1791, in Latitude 53 Ja 


North; at which Time the Sun's Dm is 23 deg. 23 
min. South. 
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1391 ; * N 
2290 
The Seminofiurnal Arch, or Time on Suneriking— 1 * 20 


7 "13 + 


The Complement to 12 Hours il Wet: ri 
And is the Semidiurnal Arch, or Time of Sun-ſetting. . 


Semi di 1 A > 3 340 
111. ; iurna wy N ;h = 3 
The Lenne of the Day December a6, 1707, is E 
The SemihoQurnal Arch doubled => -\ = Fo 8.: 20 


8: 28 20 
The. Length of dhe Night, Dee, 26, 1791 — 15 : 40 
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Theſe Tables will ſerve as well in South Latitude as in 
North, with this Alteration only : When in South Lati- 
rude, then_uſe South Declinatipn there, as you do North 
Declination here in North Latitude. 

For then theſe Tables ſhew the Semidiurnal Arch, or. 
the Thme of Sur-rifing,* when the Sun hath South Decti-- 
nation and the Seminocturnal Arch, or the Time of Sun- 
ſetting, when the Sun hath North Declination. te & it 
Example 4. Let it be required to find the Time of the Sun's. 


Riſing and Setting, with the Length of the Day and Night, 


for the Ach of May; 1787, in Latitude 46 Degrees South. 
At which Time the Sun's Dedlination'is 16 Degrees 1 
Minute North. With which @nter- the Table, and the 
Seminoctufnał Arch is 7 Fours g Mitiures the Time of dun 
riſing; whoſe Complement 12 Hburs is the Semidiurnal 
Arch, or Time of Sun-ſetting, Which i is at 51 Min utes" at, 


4 of the Clock. A ined be a, 5 
The Seminocturnal doubled 2 23 rey IT: 34.8 


he Length. — the Night, May, 4 | 1787, fr 
aal 4 D cgrees South bs + 176 i e 5 85 


1 / ib 3 


The Semidiuradl y Me bea. 


The Length of the Day, the 4th FM ay, 

1787. . 46 Degrees South 

Erumple 5. Let it be required to find the Time of the Sun's 
Riſing and Setting, with the Length of the Day and Night, 
for the 11th of December, 1789, im Latitude 53 Degrees 
South. At which Time the Sun's Declination is 23 deg. 3. 
min. South; with which enter the Table of Semidiurnal- 
Arches c. and you will find as follows. 


444 (3 168 6 


The diurnal” Arch, or * Time of Sun-ſetting 275 4 = 
1 


The SeminoRurnal Arch, or Time of Sun-riſing _ 3 43 
The Length. of the Day —— 16 34 7 34 


Length.of the Night; December 11,. 1787 
Latitude 533 Degrees Saut {7 26. 

Obſerve, the ſame allowance for the effect of Refrac· 
tion muſt be made, in the following Examples, as. directed 
| - is Page 975 for the Apparent riſing and ſetting of the Sun's. 


upper 


1 
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upper Limb ; and the Day will always be longer, and the 
Night ſhorter by twice the effect of Refraction, and the 
Time that the Sun's Semidiameter is paſſing the Horizon. 


" Refer to Example the 3d of theſe Tables, ( Page ic) where 
the Sun's rifing is 8h. zom. ſetting 3h: 45m. length of the 
Day 7h. 20m; of the, Night, 16h. gon: but the effect of. 
Refraction being allow'd (as ih the Tables of Sun-Dials 
for Latitude 46 Degrees and Declination 46) which, is 
about 53m: The Sun's riſing will be 8h. 142m. ſetting 

7h. 2525 length of the Day 57h. 3Im. and of the Night 
1 6h. 29m. from the firſt to the laſt appearance of the Sun's 
imb. T nie IF J ei ee hes eine 8 * 


1 111 


* 


. To find the Time of a Star's Riſing or Setting. 3 


Y theſe. Tables the Time of the Riſing and Setting of 

all the Stars in the Heavens (whoſe Declination does not 
exceed the Sun's greateſt» Declination,) in any Latitude 
that the Tables contain, and at any Timeof the Year, is 
und in this Manner. % amr er 

If the Stat hath North Declination, and you are in North 

Latitude, look for the Latitude in the Head of the Table, 
the Declination on the Left-hand, and in the common 
Angle of Meeting is the Star's Semiapparent Arch, or half 
the Time of the Bear's Continuance above the Horizon, in 
that Latitude; or the Space of Time which that Star takes 
in aſcending from the Horizon to the Meridian, on the 
Eaſt-ſide; likewiſe deſcending from the Meridian, to the 
Horizon, on the Weſt-ſide of the Meridian. Now, if 
you ſubtract theſe Hours and Minutes from the Time of. 
the Star's coming to the Meridian, the Remainder will be. 
the Time of the Star's Riſing : And if you add, the Sum 
will be the true Lime of be ded” Setting. | 


Example 6. Let it be required to find the Time of the 
Riſing and Setting of the Bulls Eye, November the zoth 
in the Latitude of 52 Degrees North : The Declination 
of the Star being 16 deg. North; the 3oth Day of November 
this Star cometh on the Meridian at 58 Minutes paſt 11 of 
ttc Clock at Night. 

H. . | 


— — 


iis The Mariners Compilſe Reflifed. 


1 55 A H. M. 
The Time of the Star's . — - - 11: 58 
The Semi-apparent Arch, ſubtradt' = = - 7: 2 
The Time of the Star's Riſing in the Evening - 4:32 


Time of the Star's Setting in the Morning-— 24 
Note 1. If the Sum exceed 12 Hours, caſt away 12 
Hours; the Remainder is the Star's Setting. | 
2. And when you can't ſubtract, add 12 Houts to the 
Star's Southing, and then ſubtract: What remains is its 
Riſing. * 


Example 5. I defire to know the Time of the Rifirg 


and Setting of the Bull's Eye, the 3oth Day of November, 
in the Latitude of x3 Degrees North: The Declination of 
the Bull's Eye 16 deg. 4 min. North ? a 


The Time of the Star's 28 - - 11: 58 
The Semi-apparent Arch ſubtract - - - - 6: 15 


The Time of his Riſing in the Evening — 5: 43 


The Time of his Setting in the Morning 6:13 


If the Star hath South Deelination, and you are in North 
Latitude, look (as before) the Latitude in the Head of the 
T able, the Declination on the Left-fide, and in the com- 
mon Angle of Meeting is the Star's Semi-depreſſed Arch: 
which ſubtract from 12 Hours, the Remainder is the Star's 
Semi-apparent Arch, or half the Time that the Star doth 
continue above the Horizon in that Latitude: Therefore 
ſubtract thoſe Hours and Minutes from the Time of the 
Star's coming to the Meridian, adding 12 Hours to the 


|. Star's Southing, if otherwiſe Subtraction cannot be made, 


the Remainder will be the Time of the Star's Riling ; and 


it you add, the Sum will be the Time of the Star's Setting, 


p Example 


24 .44 
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Example 8. Let it 6 rehpined to 6nd 5 Time of 5 | 


Riſing and Sekting of Sirius the Bright Star in the Great 
: Dog's Month, the 15th Day ot November, in the Latitude 
of 50 deg. North: "The Declination is 16d. 25m. South, 
and its Southing is 3 Hours, $3 win: in the ü ne nd the 
15th of November. | LS 


The Fime of the : Star's Southing is - 7 * 3: 13 
Jo it add- - ee. e 
e eee =” 5 or IRC 0 115 15: 


The Semi- depreſſed Arch, by the Table is-— _ 7 22 
Which ſubtra& from 12: 0 


The Remainder is the Semi-apparent Arch =, - 4.38 


Time of Southing with 12 Hours added is = 0 O = L542 4 
The Semi-apparent Arch ſubtract= - = - - 4: 1 


Time of the Star's Riſing i in the Evening * at: Qs . 


Timeof the Star's Setting from Noon, or 3817 


min. paſt 7 in the Morning 2 19:81 


Example 9. I deſire to know the Riſing and, ting of 
the, Great Dog, the 1 Sth of Niners, in the Latitud e, of 
30 Degrees |} North. 3 


k 
" ha Þ 


50 * 


Time of Southing with 12 Hours "my „ 
Sudtract from —— I. . 
The Semi-depreſſed Archy/by the Table, —— : 39 
Remainder of the Semi-apparent Sek 15. of > - : 21 
Time of Southing, with 12 Hgurs added, is - 15 : 13 
Subtract, gives the Time of the oy 8 riſing i in 
N. "the. Evening \ wo?) «18 wo e n.. 15 9.242 


Added, gives the Star's: ſetting in hs Morning, 
when, 12 Hours ; are ſubtracted. - {i 3 8 


v; 121 9 % 7 þ 1 


. 
0 


of 


in South Latit ade, to. know the Time of Rifo ug and eue 


3 rrca F the Stars, 


Proceed "hth thoſe Stars that have North ee in 
South Latitude, as with Stars that have South Declination 
in Nofth . 


hd. 
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9 Yb TR 10 it be required. to find the Timens: the 


Riſing and Setting of the Bull Eye the 18th Day of 
November, in the Latitude of 42 Degrees South. | 
The Declination of this Star is 16 Deg. 4 min. North : 

the 18th Day of November, this Star cometh” upon the 
| Meridian at 49 min. paſt 12 in the en 

* 2188, 7255 
The Semi-deproſe'd Arch, by the Table io- —bba 1 2 
Which Tybtract from — ͤ a..— — — 12 by 
5 O 


# # Rte, 
wav, 


. —— 


The Remainder i is the auen. Arche | 


The Time of the Stat's N orthing⸗is 


The bomi-apparees: Arch,” babtraCt 38 355 i 
Time of the Star + Ringo he Eyening — 7 4 
1 — 


Time of the Star- 8 Setting i in the Morning, » poem”. Sik 49 


In like Manner the riſing and ſetting of any Star 

{whoſe Declination exceedeth not the Sun's greateſt) may 

e found in any Latitude, from the Equinoctial-to 60 
N either 1 or South. 


. i i. 
US ICC HW 316,960 6 19-9 
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S8beubing the paint aud Quarter. Paints of the Compaſs, that 
SERVE? g J. auen are Sears. Riß 4 upon. 3 Lodb A 


Foe = -y 


Fig of excellent Ut = readily fading the „ 
of t ompaſs; and may be performed by an ordinary 
Meridian Compoſe! but more. exaRtly by an Azimuth 
Compaſs ; 

Calculated, 95 all Parts of, the World, where the Pole 
it not dlevared! a dove 60 Bes- either North or South. 
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_ Latituve 4 Degrees, || Latitude 5 Degrees. 
North Dec. Dec. South Dec. North Dec. Dec. South Dec'| 
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Latitude 14 Degrees. | 


Latitude 1 5 Degrees. 


North Dec. 
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Latitude 12 Degrees | Latitude 13 Degrees = 
Norch heel Dec: [South Dee: | |NorhDec | Dec. jSouth Dec | | 
Di ofetd. m. ri Oſet [On] Oſet d. m. | © fer 
Eaſt Welt o. o{Eaft Weſt | ]Ealt Weſt o o|Eaſt Welt. 
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The Deſcription and Uſe of the forqgoind T A B LE 8. 
"8 T HES E Tables of the Points of the Compaſe, 


fer the Sun, or any Star whoſe Declination exceeds 
not 23 deg. 29m. begin at Latitude o deg, and proceed 
orderly to 60 deg. each Page, except the laſt, containing 
four Tables, in all 61 Tables. 

2. In each Table are five Columns; the middle contains 
the Degrees of Declination, either North or South; thoſe 
two on each Side of it, marked © riſe © ſet (under North 
or S. Declination) ſtanding for Sun-riſing and Sun-ſetting, 

2. On each ſide the Declination under North Declination, 
and South Declination, are the reſpective Points of the Com- 
'paſs, upon which the Sun or Star riſes, that has the ſame. 
Declination which ſtands againſt the correſponding Point 
and Quarter Point of the Compaſs, which are to be my 

an 
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and underſtood, Thus; Ea, ft, under which 8 
3; that is Zaſ or % 1 Quarter, 2 Quarters, 3 Quarters 
Nortberiy or Southeriyj; then E. by N. W. hy . 
which is 1, 2, 3; that is E. by N. or W. by N. 1 Quarter, 
2 Quarters Neth, G,, e . be ES, 
heſe Tables are ready Helps for findi 8 the Variation 

of the Compaſs with, Eaſe, and ſuffcient Exactneſs, as is 
evident from the following xplanation. | ? 


To find the Point of the Compaſs that the Sun'riſtth or | ſetteth 
+ © with, at any Time of the Year, : 
FRS T, ſeek the Mi Declinatipn in the Table of 
1 Peclination for the Time propoſed; with which enter 
the foregoing Table, finfing the Latitude in the Head of 
the Table,and the Declination in the third Column; againſt 
which, on the Left-hand, if it be North Declination, but 
on the Right-hand if it be South Declinatiof, is the Point 


* 
41 


of the Compaſs that the S un riſes or ſets upon, according to 


1 


e 1 Y . 


2 


the Titles at the Head of the Table. 1 aft 
VMote, Theſe Tables ſhew the true Points of the Sun' 
Riſing and Setting; ſo that you may readily know at 1 
Time, ſeeing the Sun riſe or ſet, the Variation by a com- 
mon ſteering Compass. D 
There are ſume: Compaſſes not touched ſo welt as they | 
ought'to be; others in Time will grow weak, or loſe their 2 
nn TY 
No by thefe foreg ing Tables vou may very readily | 
diſcover any of theſe Bees C 
It may indeed be objected, they ednnot fee the Sun bx 
an ordinary Meridian Compals, ſo, near as is require. 
To this T anſwer, it's as eaſy to ſet the um by the 
Compils, as to ſtesr a Ship by it; for expert Seamen.can 
ſet the Sun or Headland, to the neareſt Quarter df a Point 
by their: Hand,” (but with Sights much nearer the 
"ruth. }-\ The Poſture to obſerve'in ſuch Caſe, I 20e, 
is thus: Na tits 338 | os 71 eee 
Set the Compaſs about two Feet high, and Grecting 
your Hand töwatrds the Sun, note what Point, Half Point, 
or Quarter Point, the Sun riſeth or ſetteth on; then in 
that Table belonging to the Latitude, ſee whether the Sun 
riſe th or ſets that Day upon the ſame Point, found by 
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Obſervation”; if they agree, there is no Variation ; but if 
they do not agree, the © ompals is not true, or there is Va- 
riation; and the Variation is as much, as is the Difference 
between the Obſervation and the Table 
Example x. Admit in Latitude 30 Degrees North, the 
'Sun having g Degrees 44 Minutes North Declination ; 1 


 *obſerve the Sun that Day to riſe upon the E. N. E. Point of 


the Compaſs. I demand the Variation. 
G In the Head of the foregoing; 1 ables, look | for the La- 


titude 30 Degrees; and in the third Column for g deg, 


.44 min, North Declination; and againſt it (under O riſe) 
is E. by N, which ſh-weth that there is one Point Variation, 
For it appears by the Table, that the E. N. E. Point on 
the Compaſs is the true E. by N. Point ; and the E. by N. 
be it is upon the Compaſs) is the true E. Point; the Eaſt 

oint is the true E. by S. the S. E. is the S. E, by S. and 


tbe South is he 8. by W. the W. is the W. by N,. and 


the North is the N. by E. 7 n | 
This plainly appears. by the Refer, if you bring the 
105 e e outward Circle, right againſt the E. N. E. 
en! e inward Circle, . - 
Nod ſuppole we were to obſerve the Sun at his ſet- 


ing, in the Latitude of 30 deg, with gr ang. deg. 


un to 


0 


4 min, North as aboveſaid, we ſhould find the 
85 280% at Welt by the Compaſs, Ae h in the 
Morning we did find, the Sun to rife at E. N. F. 1 know 
this will appear a Contradiction to ſome ;. but if you, 
caſt your Eye upon the Re#ifier, you may ſee it is a certain 
Truth, „ CORY mer Fr nam 1 nas 

- Example 2. In Latitude 37 deg. North, the Sun's Decli- 
nation 8 deg. 58 min, North, I obſerve the Sun to xiſe E. 


dy N. by the Compaſs ; I demand the Variation 


In the Table that belongs to 37 deg. agaipſt.8 deg. 


| $8 min. North-Declination, and under ©. riſe/is E. by N. 


which ſheweth there is no Variation, becauſe the Obſer- 


vation agrees with the Tables.- | | 


"Note, If the Declination for the Da propoſed be not 


the fame with the Declination in the Tables, then have 


Regard to the neareſt, allowing for the Difference, by the 
Rule of Proportion. 2 PR. Tis of 
13 | Example 
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Example 3. In the Latitude 37 deg. North, ſuppoſe'the 
| Sun's Declination 10 deg. 15 min. North, 1 demand the 
Point of the Compaſs the Sun then riſeth upon ? | 
In the Tables neareſt to 10 deg. 15 min. is 11 deg, 
12. min, againſt which the Sun riſeth E. by N. a Quarter 
N. and ſets W. by N. a Quarter N. but in the Tables for 
37 deg. Latitude, the Declination propoſed is near about the 
middle, between 8 deg. 58 min. and 11 deg. 12 min, 
Therefore the Sun riſeth E. by N. half a Quarter N. and 
ſetteth W. by N. half a Quarter ClSlK . 
Underſtand the like in any Caſe, let the Declination be 
what it will, and in any other Latitude. | A ee 
Example 4. Admit in Latitude 38 deg. 20m North, and 
Declination oy 5om, South: The Sun riſeth upon the 
ESE. Point of the Compaſs ; I demand the Variation? 
In the Table for Latitude 38 deg. and againſt 19 deg, . 
41 min. (the neareſt to the given Declination) is E SF. 
a Quarter S. which ſheweth that there is a Quarter of a 
Point Variation. For the E. S. E. Point is E. S. E., a Quarter 
S. and the North Point is N. a Quarter E. For, if you bring 
ESE. a QuarterS. on the outward Circle of the Recliſer right 
againſt E. S. E. on the inward Circle, then S8. S. W. on the 
Compaſs is SSW. a Quarter W. and SE. is SE. a ow 
S. and E. is E. a Quarter 8. And fo for any other Point, 
alf point, or Quarter point, by caſting your Eye upon the 
ect iter. ; 
>, Ni Theſe Tables ſhew the irue Points of Riſing and 
Setting, and the eutward Circle on the Refifier doth the 
ſame ; but the Compaſs, when it differeth from the Tables, 
ſhews a falſe Point; and the inward Circle on the Rectißer 
dath the ſame as before taught. es, 
Example 5. Admit in Latitude 47d. 24m. North, the 
Declination 15d. zm. South, the Sun's riſing E. by S. by 
the Compaſs; I demand the Variation, 28 | 
By the Tables the Sun ſhould riſe ESE. therefore there 
is one Point Variation: For if you bring ESE. on the 
outward Circle of the Recliſer, over againſt the E. by S. 
n the inward Circle, then the N. by W. on the Compaſs | 
is the true North point; the NW. is the NW, by N. and 
the S, by E. is the true South Point. | 4 
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ee Time I ſuppoſe the Reader able to diſcover how 


much the Variation is, and how to reckon it without any 
Geometric Demonſtration, or Arithmetic Calculation. 

Note, If you haye any odd minutes of Latitude, go to 
that Table neareſt the Latitude you are in. 


I come now to reſolve a Queſtion which fome are puzzled 
with; and that is this: ee e , 
Quest. If the Sun riſe at EN E. by any Compaſs in any 


Latitude, ſhould not he ſet the ſame Day at WNW. by the 
ſame Compaſs, and in the ſame Latitude? 

Anſwer, If there be no Variation he will; but if there 
be Variation, he will not. The Reaſon is evident by the 

By theſe Tables you may know upon what Point of the 

Compaſs any of the Stars riſe and ſet in any Latitude the 
Tables contain, either North or South, if the Declination 
doth not exceed the Sun's greateſt Declination. | 

, Example 6. Let it be required to find the Points of the 
Compaſs the Bul?s Eye riſes and ſets upon, in the Latitude 
of $0 Degrees North, | | 

The Declination of this Star is 16 Deg. North; in the 
Table that belongs to 50d. againſt 16 Deg. North Decli- 
nation, the true Point of Riſing is E. N. E. a Quarter N. 


and the true Point of Setting W.N,W. a Quarter N. 


Underſtand: the like for any other Star, whoſe Declina- 
tion doth not exceed the Sun's greateſt Declination. I 
But, the Point of the Compaſs upon which the Sun or 
Star riſes and ſets, is affected by the horizontal Refraction, 
which, as before obſerved, is about 33 Minutes, or a little 
more than the Sun's Diameter; therefore the dun is on that 


| Point of the Compaſs, to which theſe Tables are calculated, 
when the lower Limb is about it's ſemi-diameter, or 165 


Minutes above the Horizon, at which Inſtant the Centre 


of the Sun ought to be ſet to find the true Variation. i, 
The little Addition to the Tables of Sun-Dials, noticed © 


in Page 97, will alſo here be of great Uſe, in determining 
int of the Compaſs on which the Sun rifes and 


Suppoſe in Example 5, I wiſh to know how long the 


| Sun's upper Limb (on account of the horizont?] Refraction } 


| muſt 


» «© Ss 4 £1 + 
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muſt have been riſen before the Centre is on that Point of 
the Horizon to which theſe Tables are calculate: 
Look in the Tables of Sun- Dials for Latitude 47 De- 
grees, and you will find before SgUTH DECEINATION 

m. when the Sun's Declination is nothing, and 6 m. 
when the Declination is greateſt ; therefore the Time to 
ſet the Sun with the Compaſs, is about 54 Minutes after 
the upper Limb is riſen, or the ſame Time before it ſets, 
This ought to be particularly attended to in high Latitudes, 
to determine the true Amplitude of the Sun or Stars. 


De Uſe of te RECTIFIER, 


'T HIS Inſtrument, as before deſcribed, containeth two 
Circles, or Compaſſes, one within the other; but as 
it is made of Wood, the one moves upon the other, and 
by it the Compaſs, when it varies, may be reCQified as follows: 
Bring the true Point of Riſing or Setting (as the Table 
ſheweth) to the outward or under Compaſs, right againſt 
the falſe Point of Riſing or Setting (as your Compaſs 
ſneweth) on the inward or upper Compaſs; then will the 
under Compaſs rectify the upper. | "Ip 
Example 7. Admit in Latitude 45d. N. the Sun's Decli- 
nation being 7d. 56m. South, the Sun mg upon the 
W. by N, Point of the Compaſs, I demand the Variation ? 
The Sun, if there be no Variation, will ſet at W. by 8. 
and riſe at E. by S. as appears from the Table; en 
is 8 that there are two Points Vatiation 
ring the W. by 8. Point on the S. ward Compaſs, right 
againſt the W. by N. Point on the inward Compaſs; then 
the Points upon the outward Compaſs explain the Points 
that are upon the inward; ſo that according to the fore- 
going Obſervation, the N. N. E. Point on the Compaſs is 
the true North: The North is the true N. N. W. the W. 
by N. is the true W. by 8. the S. E. by E, is the true E. 
by 8. And fo for any other Point of the Compaſs, by only 
looking on the Refifier. | 3 
And thus you may rectify the Compaſs, without reckon- 
ing which Way the Variation is, either Eaſtward or Weſt 
ward: The Refer doing it ſo plain, that you can't be 
- miſtaken, = 
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A TABLE of Amplitudes, fitting all Places 
from the Equator, to 60 [Degrees of Latitude, 
either North or South, _ 
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[AT ABLE of Amplitudes, fitting all Places 
from the Equator, to 60 Degrees of Latitude, 

either — North or South. | 
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| A TABLE of Amplicudes, fring all Places, ö 
| from the Equator, to 60 Degrees of Lan | 


either North or South... _ | 40 1 
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| Welt Point of the 


ward g of the Weſt: But if their Declination be | South 


thus found, viz. 


- *The Uſe of the Tables of Amplitudes. IE. 


bs [ 


HE Sun or Star's Amplitude is the Diſtance & the 


Riſing or Settin ng of the. Sun or Star from the Eaſt or 
orizon,” im Degrees and Miniites, | 
reckoned in the Horizon; either Northerly or Southerly, 


making Allowance for the horizontal Refraction, as men- 


tioned after the Deſcri ption of the aſtronomic Tables. 


Note, When the Sun or Stars have North Declination, 


I 


—— Pr & 2 


they riſe to the Northward of the Eaſt and ſet to the North- 


the ty riſe. to the Southward of the Eaſt, aud iſtt to the South- 
ward of the . ft 


LI 


I 1 


And gf theſe Tables the Ane 5 


Lock the Ladubed the Head of the Tables, Aud Peck- | 
nation in the firſt Column on the Left-Hand; and in the | 


common Angle of Meeting is the Amplitude required. 


Example 1. In the Latitude of.30 deg. the Sun's Decli- 


nation being yd. om. North, I demand the Amplitude ? 


nſw. The Amplitude is-8 deg. 6 min. For under La- 
titude 30d. in Page 140, and againſt *Declination,7d. you | 


o — 


wil find. 8d. Em. which is the Amplitude from the þ aſt, 


at Sun-ſetting. But it the Declination had been 7d; om. 


Northward at Sun- riſing, aud flom the Weſt, Northward | 


South, in Latitude 3cd. as aforeſaid, then the Amplitude 
would have been 8d. 6m. from the Eaſt, Southward at 
Sun-riſing, and Sd. Em. from the Welt, Southward at 


.Sun- fencing, 


If there be any odd Minutes of Declination, take the . 
Proportional Parts. 


Example 2. In the Latitude of 42d, 40 om. 4 1 | 


Declination being 12d. 15m. I demand the Amplitude ? 
Anſiu. The Ampl. is 16d. 43m. found as follows: Ac- 


cording to the former Directions, for the Lat. of 42d. 


16d, 15m, 


and Declin. bei 1g ; 14 4 the Ampl. J 17d. 37m. 


13 


- Yubtrac, and their ien is. Id. 22m. 
| | Then 


—— — 
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Tben ſay, as 1d. or 60m. is to 1d. 22m, or 8am. ſo is 


I * to 20m. found as hereunder : % 4 
If . e- * ſhall 15m, F 


else. Pe Parte, "Ms | 
30 Remainder wr Wo 


Lat. 42d. ad Declin. 12d. the Amplit. is 164. 8 Tins 
To it add the Proportional Parts above od. "20m; 


Gives Amplitude for Declin. 12d 15m. to be Tn : | 
Again, for Lat. 43d. of 1s. 9 10d. : Zim. 
and Declin. being — 1 133 ——is—— 17d. : 55m. 

Subtracted give the Difference to be Id. T 24M, 

Then ſay, As pom. is to 1d. e 84m. ſo. s e 


to 21m. found as hereunder: : 
If 60m... give 84m, what ſhall I 5m, ? 500 


| c min. Proportional Park. 


*. 


© Remainder, | | 

. D. MI. 
Lat. 43d. and Declin. 12d. Amplitude is ——— 16: 37 
Jo it add the Proportional Parts above — 0: 21 


Gives for Declination 124. 15m. the Amplitude — 16 : 52 


Now becauſe the given Latitude 42d. 30m, is in the 
middle between 42d. and * therefore the Mean of 


the Amplitudes N _ is the Amplitude required: 

thus, 

Lat, (60a, Decl. 12d. 15m. the Ampl. is} 16d. : 35m. 
16d. 52m. 

Added , is— — ,: nn. 


G 2 The 


. 


* 
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The half is the Amplitude required 16d. : 43m. 
Thus may the Amplitude be found for any odd Minutes of 
Latitude or Declination, though the Table is calculated 


for whole Degrees only, but this is ſeldom neceſſary. 


By this Table the Variation of the Compaſs is moſt rea- 
dily found; for, by the Azimuth or Amplitude Compaſs find 
the Sun or Star's Magnetic Amplitude, at theit Riſing or 
Setting; and their true Amplitude, to the Latitude 
of the Place, and their Declination, by this Tabie ; 
the Difference of theſe Amplitudes (when both are North 
or both South,) but their Sum (if one be North the other 
South is the Variation of the Compaſs. 


But by the Rectiſter it is moſt eaſily done thus: 


Bring the Magnetic Amplitude, on the upper or inner- 
molt Compaſs, right againſt the true Amplitude, on the 
Jower or outermoſt Compaſs, then doth the North Point 
in the upper ſtand againſt the Variation in the lower; and 
the upper Compals is explained in all its Parts by the 
lower Compaſs. _ Re | 


Example 1. Suppoſe the Magnetic. Amplitude at Sun- 
riſing, faund by the Azimuth or Amplitude Compaſs, be 


{ - Eaſt Southerly, 15d. 3om. and the true Amplitude, accord- 


ing to the Latitude. of. the Place, and the Declination of 


the Object obſerved, be Eaſt Southerly 26d..45m. I de- 
mand the Variation of the Compaſs ? 


g | 
Bring rgd. 30m. Faſt Southerly on the upper Compaſs, 
againſt 26d. 45m. Eaſt Southerly on the lower Compaſs. 
Then d6th the North Point on the firſt ſtand right againſt 
11d. 15m, North, Faſterly on the latter fo that the Com- 
paſs doth vary 11d. 15m, or one Point Eaſt. | 


Fes + eig, 1 F 79. om. Eaſt, Northerly. 
Ex. 2. j : 1 Ampl. 15d. 30m.Eaft, Southerly, 


| | Ademand the Variation of the Compals ? 


— 
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Bring 154. 3om- Eaſt, Southerly on the upper Compaſs, 
right againſt. 7 deg. Eaſt, Northerly on the lower Compals, 
then the North Point on the firſt ſtands againſt 22 deg. 
39 min. on the latter, North, Weſterly, that is two Points. 
© Welt Variation. In like Manner for any other; and thys 
This RECTIFTE 


the Variation is moſt readily found. 
may be made of Wood, Braſs, &c. | | 
In North Latitude the Sun or a Star having North De- 

_ clination ; or in South Latitude, ng. ike > Declina- 


tion, to find their Altitudes when dye Eaſt or Weſt by the . 
Tables of Am plitudes. . 


Take the Complement of the Latitude, that is, what 

it wants of go Degrees. Then with the-Complement (in- 

ſtead of the Latitude) and the Declination, find the Am- 

plitude, which will be the Degrees and Minutes of the 
Sun's Altitude when due Eaft or Weit. 3 


An APPENDIX containing the Deſcription 
and Uſe of ſuch INSTRUMENTS as, are uſeful in 
Navigation. | 5 


Aubert Deſcription and tbe Uſe of HADLEY's 
7 4.0 CTANT 07” 


T H1S Inſtrument is made from 3 to 18 Inches Radius: 
| The Parts of which are, 3 


- The Index D. ; 
The Index-Glaſs I. F 
The Horizon-Glaſſes B. F. | 
The Screens H. H. | 2 


2 Tus Mariner's Compaſs Refifed. 
5 g 1 
1 The ſight vanes EE. and the graduated arch AC, which 


which, by 


x 
o 


contzins only the eighth part of the circumference of a 


circle, or 45 degrees, divided into go primary diviſions, 
the laws of Catoptrics, anſwer to degrees 
*which are numbered o. 10. 20, &c. to 99; Each degree is 


divided into 3 parts of 20 minutes each, which, by the help - 


"of the Nonius, or Vernier's ſcale, are ſubdivided into mi- 
nutes of a degree, | 


* 


— 


tl! MVR : 


h 1 ji l 


mum 
Aan. 


Al 


rere 
11 Dre 


. The INDEX P. 


Is a flat rod or bar, moveable on the centre of the in- 
ſtrument, and that part of the index, which flides over the 
raduated arch AC; is open in the middle to ſee the divi- 


ſions, which are cut by the Nonius; by the help of which 


an angle or altitude may be meaſured to a minute. On 
the bottom of the index, againſt the back of the arch, 
there is a ſcrew to keep the index faſt when required, 


The 


F 


* * 


direct) ſet in frames, and placed on the limb at B and E, 


ſtrong for the eye. 
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The INDEX GUASS: ITT 


a Ia piece of glaſs,. truly ground, ſilyered on the back, 
and ſet in a braſs frame. The uſe of this glaſs is to receive 


_ the rays coming from an object, and to reflect them to the- 


horizon glaſſes. Behind this glaſs are ſcrews to ſet it per- 
pendicular to the plane of-the.inſtrument. regs 


Fe HORIZON GVASSES- B. T 


Are ſmaller pieces of ground glaſs, one part of which 
is ſilyvered (the other part left tranſparent to view an object 


to receive the rays of an object reflected from the index - 

glaſs, and to reflect it again to the eye, looking through 
the holes in the ſight vanes. Both thefe glaſſes are maunted:> 
on adjuſting plates. with ſerews ; by which; the glaſſes may 
be adjuſted when neceſſary. F is uſed fot a fore-obſerva-- 
tion, and B for the'back-obſervation: ' - ney 


© The, SCREENS: HH,. | 
Are pieces of coloured glaſs, ground and ſet in frames; 
their uſe is to take off the glare of the ſun's rays, when too 
Tune SIGHT VANES EE 
Are two pieces of braſs ftanding perpendicular to the 


plane of the inſttument; the vane for the fore-obſervation: 
has two ſmall holes in it: the inner one for more readily 


viewing the reflected image of ſtars, or faint objects, an 
the edge of the filvered part of the . the 
cther for viewing the image of the ſun, when bright, from 
the poliſhed ſurface of the unſilvered part, 

The Nonius, or Vernier, is a ſmall piece of ſloping, or 
feather-edged ivory, braſs or box- wood, graduated and 


_ faſtened to the bottom of the opening of the index; but 


oſten the lower part of the opening is graduated for the 
Nonius, which-is numbered thus, 10—15—0—5-—10;; of 
thus, 10—15—&4—5 - 10; ſometimes thus, 20—1 5——10-— 
5—0, and ſlides upon the graduations of the arch, 

84 The 
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The arch, as before obſerved, is divided into go degrees, 


able Geometers, that, here, a demon 
1 ſhall therefore proceed to the ſeveral neceſſary adjuft- 
ments which this quadrant (as it is called) may require, 


77 46 


Ne: ed 


numbered to, 20, 30, &c. and each degree into 3 parts of 


20 minutes each, and is to be read thus, id.— id. 20m.—1d. 
40m. —2d.— 2d. 20m.— d. 40m. — ad. &c. obſerving to read 


to the diviſion that the o, or diamond- like point, of the No- 
nius laſt paſſed over; then the Nonius will give the num- 
ber of minutes more, to be added to the divifon laſt paſſed 
by the Nonius. Thus, ſuppoſe the o, or A of the Nonius 
has paſſed over 12 degrees and two parts, or 12d, 40m. and 
fiands ſomewhere between 12d. 40m. and 13d. then obſerve 
what diviſionor line on the Nonius coincides with any divi- 


ſion or line on the arch, that number on the Nonjus will be 
the minutes to be added to 12d. 40m. Suppoſe 15 on the 


Nonius touches ſome diviſion on the arch, then 15m. muſt 


de added to 12d. 40m. and the angle or altitude meaſured 


will be 12d. 55m. 


N. B. No two lines on the Nonius, except the two tens, 


can exactly coincide with the lines on the graduated arch, 


if the inſtrument be well divided, 


The principles of this excellent inſtrument are ſo well 
known, and have been fo 2 inveſtigated by many 
tration 1s unneceſſary; 


not from any intricacy or imperfection in the inſtrument, 
but from the very great exact neſs with which an angle may 
be meaſured by it when nicely adjuſted. 


This inſtrument, though it come perfeclly adjuſted from 
the maker's hands, which is not always the eas. is liable 
to be put out of order by many accidents, ſuch as lying 


in the ſun, the ſpray of ſea cauſing it to- warp, or the ex- 


anding and contracting the frame; ſometimes a fall, &c. 
t is therefore neceſſary, that the mariner ſhould be able to 


Tea. 


verify and re- adjuſt the ſeveral parts of bis inſtrument at 


Firſt, the index · glaſs muſt be perpendicular to the plane 
of the quadrant, which, if not, will be eaſily diſcovered 


* 
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by the following method: Hold, the plane of the quadrant 


in an horizontal poſition, with the index-glaſs near the eye 
look right down the quadrant, in ſuch a manner as to ſes 


the arch of the quadrant direct, and at the ſame time re- 


flected, by the index-glaſs, then if the reflected image, and 


the arch ſcen direct, make as it were but one plane, the glaſs 


is perpendicular to the plane of the inſtrument ; on the. 
contrary, if the arch and its reflected image do not appear. 
to make one continued right plane, it ſhews the index-. - 


glaſs muſt have an inclination, and this muſt be rectiſied 
by the adjuſting ſcrews behind the frame of the index-glaſs. 


It is eaſy to diſcover which way the inclination is, by 


preſſing the index-glaſs with your thumb while you obſerve 
the arch. 8805 DET 


| Secondly, the axes of the horizon-glaſſes muſt bs paral- 


lel to the axis of the index-glaſs, if not, the error is eaſily 
diſcovered and rectified in the fore horizon-glaſs, when the 


index-glaſs is adjuſted, Thus, bring o on the Nonius 


nearly to o on the graduated arch, and look directly through 


the ſight vane at the moon, or any bright ſtar, ſo as to 
ſee the reflected image in the horizon- glaſs, and the object, 
at the ſame time, through the unſilvered part; then move 
the index backwards and forwards ſlowly, and obſerve if 
the image and the object paſs diredly over each other, if 
they do, the axis are parallel; but if one paſs to the right, 


and the other to the left, then put ive. thumb upon the 
ooking ſtill at the ob- 
ject, and you will immediately ſe which way it wants to 


horizon-glaſs, and preſs it a little, 


— 


be adjuſted, and may adjult it accordingly by the ſcievs ou 


the adjuſting plate. This is a nice though very neceſſary 
adjuſtment, and requires care and patience; for a ſmall 
turn of the ſcrews will cauſe a conſiderable variatiom in the 
AXIS. Y f Fo: 


% 


1 would adviſe the mmer to have a ſmall piece of 


oloured glaſs, ſet in braſs, to ſlide over the ſight vane oc: 


ionally, to guard the cye, and then this verification may ba 
ommod.oufly made by the ſun as well as the moon or ſtar; 
or the ſcrews muſt be turned back, that the object and 
eflected image may be ſeen nearly equally diſtinct. 


'Thirdly.,, 
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Thirdly, The index error. This adjuſtment is wel 


known by thoſe who uſe this inſtrument. The common 


mode of performing it is thus, bring o onithe Nonius ex- 
actly to © on the arch, then looking directly through the 
ſight vane at the horizon; if the reflected horizon, in the 
hotizon-glaſs, appear either higher or lower than the hori- 
. Zon ſeen directly through the unſilvered part; then, by 
means of the -braſs lever fixed at the back of the inſtru- 
ment to the horizon-glaſs, bring both the reflected and di- 
rect horizon to appear as but one line. Theſe three ad- 
juſtments being made, the inſtrument is completely rectified 
or adjuſted for any obſervation. . 5 
The index error may be more accurately determined thus: 
flide on the coloured glaſs before mentioned upon the ſight 
vane, put the ſcreens back, and meaſure the diameter of the 
ſun, that is, bring the upper limb to coincide with the 
lower, if it meaſure 32 minutes * there is little or no index 
error; but if it meaſure leſs, add the difference to any 
angle you "meaſure, if more, ſubtract the difference from 
any angle you meaſure, the ſum, or difference reſpectively, 
will be the true angle or altitude. 4 441 


in, q S347 
WIWRT int 4 BiRAMPLE: 3 


4 
13 : 


Suppoſe the ſun's diameter meaſures 28 minutes, and the 


altitude taken by the inſtrument be 34d. 10m. then add the 
error 4m. (the difference between 32m. and 28m.) the alti- 
tude will be 34d. 14m. but had the diameter meaſured 36m. 
then the difference 4m. muſt have been ſubtracted, and the 
altitude would be 34d. 6m. | e | 


Wan t ee ui itz o uin [Let | | 
21 Ts take an Altitude of the Sun by the fore Obſervation. 
The ſun is generally bright enough to be ſeen by refleQi- 


on from the poliſhed ſurface of the unſilvered part of the | 


| horizon-glaſs: therefore look through the outer hole in the 
mae. wk oh, wan bus fight 


+ # + % : 


ie 7 ern Dr WAG. 1 | ME 
* The ſun's diameter in January is about 32 minutes and half, in 


uly © bout 31 minutes 


and half, and in April and October 3a minutes 
ben, bet OY 
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| ſight vane, having put one of the ſcreens down in its place 

| to guard the eye. Hold the inſtrument vertical, and turning 
yourſelf towards the ſun, ditect the ſight to that part of the 
horizon which is under the ſun; then move the index for- 
wards *till you ſee the red image of the {xn come down to- 

F wards the horizon. If you meet with any difficulty in 

„ finding the red image of the ſun turn the icteen back, and 

| the ſun's image will be fo bright you cannot miſs it; and 


= E may en put the ſcreen. in its proper place again. 
a aving brought the image down near to the horizon, ſwing 
| the octant backwards and forwards, making your eye the 


centre. of motion,. moving the index forward 'at the ſame- 
time, *till the lower limb of the ſun juſt ſweeps the horizon, 
and you will have the apparent altitude of the ſun's lower 
limb upon the arch of the quad-ant at that inſtant. But 
the meridian, or greateſt altitude, is that, from which the 
latitude is to be determined, which is exactly at noon or 
12 o'clock, Now if you have ſet your watch, as directed 
in the uſe af the tables of dfals, and you have not failed 
conſiderably to the Eaſtward or Weftward, you may know - 
exactly when to take the meridian altitude. But ſuppoſing” _ 
you have ſailed a degree directly Eaſt or Weſt, it wil make 
but 4 minutes difference between your watch and the ſun, 
and much time may be faved in wattingto obſerve the greateſt 
altitude; beſides your inſtrument will not lie ſo long roaſt-- 
ing and warping in the ſun upon the hen- coop, or on the 
drum head of the capſtan, as is too commonly the caſe. 
Having found the apparent altitude of the ſun's lower 
Umb, the following corrections muſt be applied. 


Firſt. The index error, if any, to be added or ſubtracted, 
as taught in the third. correction of the inſtrument. : 


t 
e 
uy 
X 
Y 
N : 


' Secondly, The dip of the horizon. 

. Thirdly. The ſun's ſemidiameter. | 

| Theſe three corrections give the apparent altitude of the 
ſun's centre, to which apply the correction for reſraction, 
and pu will have the true altitude of the ſun's centre very 
nearly, the correction for the ſun's paraltax'being ſo ſmal!, 
* that i may always be. neglected. 
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| The ſame corrections muſt be made for any ſtar, only 
here is no ſemidiameter to be allowed. | At 


Of the Back Obſervations. 


1 know no eaſy practical method, at ſea, to adjuſt the 
axis of the back horizon-glaſs parallel to the axis of the 
index-glaſs ; therefore, ſuppoſing this to be rruly placed by 
the maker, the following method will ſo far verify and ad- 
Juſt it, as to make it extremely uſeful when the fore obſerva- 
tion cannot be uſed on account of land being in the way, 
or when a very obſcure horizon for the fore obſervation may 
make the back obſervation more eligible, | 


? 


At any time when you have a clear Horizon both for the 
fore and back obſervation, take the altitude of the ſun's 
lower limb by he fore obſervation, fix tne index, ſhift the 
ſcreens to the back horizon glaſs, turn immediately round 
and uſe the back ſight vane and horizon glaſs ; then if the 
upper limb of the ſun (in the obſervation it will appear 
to you to be the lower limb) appear to ſweep the horizon, 
the back horizon glaſs is true; if not, adjuſt it by its lever, 
Repeat thisſeveral times when the ſun does not riſe or fall 
very faſt ; thus your inſtrument will be nearly adjuſted, and 
ready for an obſervation when requiſite, | 13350 


The back obſervation is managed exactly in the ſame 
manner as the fore obſervation, only the back muſt be 
turned towards the ſun, the ſcreens ſhifted to that horizon 
glaſs, and the ſemidiameter of the ſun muſt be ſubtracted 
(if the en lower limb be taken) and the dip. 
added, to 

from which ſubtract the effect of refraction, and you will 
have the true altitude nearly. '; 


, There is generally a lubber's lump, or ſmall piece of 
braſs, fixed to ſtop the index where o on the Nonius ſhould 


I would therefore adviſe the mariner to throw it away, 
lad truſt to his own eyes and care in the correction of his 
Ya ws | | in- 


i 


nd the apparent altitude of the ſun's centre; 


coincide with © on the arch, which is ſeldom placed exact; 


A wm a &A© a= = 
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inſtrument; beſides if this be taken away, the correction 
may be very accurately eſtimated by taking the diameer of 
the ſun, moon, or any object before and behind o on the 
arch; that is, firſt bring the upper limb of the object to 
coincide with the lower, and note the angle; then 
take it on the extra arch as it is called, that is, bring the 
lower limb to coincide with the upper, and note the angle: 
Half the difference of theſe two angles will be the true 
correction of the index error. . | 


E X AM P L E. 


5 Suppoſe the moon's diameter meaſures 35m. on the arch, 
N and 28m. on the extra arch, the difference is 7m. half of 
which is 3Z m. to be ſubtracted for the error, becauſe the 
diameter meaſures more on the arch, or gives the moon's 
diameter too much; but had the extra arch given the 
greater angle, the error would have been additive. 8 
Having given a ſhort, but I hope plain deſcription, &c. 
of the immediate uſe of the common Hadley's quadrant at 
ſea, if the reader want further information of the uſe of it 
and the fextant, with the ſeveral improvements that have 
been lately attempted to make them more uſeful a (ea, I 
muſt beg leave to refer him to the new edition of Atkinion's 
Epitome, and Wilſon's Navigation, which now is pub- 
liſhed, he. 
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Toe work an Obſervation. 


e 1. JF the Sun or Star hath North Declination;/and be oO 
e the Meridian to the Southward of you, ſubtract the 
Declination from the Meridian Altitude; the Remainder 


is the Height of the Equinoctial or Complement of the 
. Latitude North. 1 


; 2. But if the Object obſerved hath South Declination, 
1 and be to the Southward of your Zenith, add; the Sum 

(if it exceed not go deg.) is the Height of the quator, 
f or Complement of the Latitude North: If the Sum ex- 


ceeds go deg. ſubſtract go from it; the Remainder is the 
Latitude South. | 


£ 3. If the Object hath North Declination, and be on 
is the Meridian to the Northward, add 'the Declination 


| 1;8 BEE The Mariner 5 Cimpi bini 


is the Height of the Equator, or Complement of the 
Latitude South : But if it doth exceed go deg. ſubtract 
god. from the ſaid Sum, the Remainder is the Laxitude 
5 North. 98 

4. If the Sun hath South Declination, a be to the 
Northward at Noon, ſubtract the Declination from his 
Meridian Altitude; the Remainder is the Complement of 
the Latitude, South. 

5. When the Sun hath no Declination, the Meridian 
Altitude is the Complement of the Latitude North, if he 
be South at Noon ; and the contrary. 


he hath no Declination, you are then under the Equinoctial. 
7. But if the Sun hath North or South Declination, and 


in, North or South. 


beneath the Pole, add the Meridian Altitude to the Com- 
ement of the Sun or Star's Declination ; the Sum i is the 

— of the Pole, or Latitude of the Place. 

_ | Theſe eight Rules are e by the Examples 
following. | N 


1 1 


3 for working an Obſervation i in North Latitude, 


i Example 1. APMIT at Sea I obſerve the Sun's Meti- 
| dian Altitude to 42d. 20m. South, and 


j North. I demand the Latizude [I am in? 


| 


D. M. 
Meridian Altievde - 42 : 20 South 


[| The Complement of the Latitude 32 — th 
| Subtract it from — 9o0: 


Wks Latitude 1am in, iis a= wort 7 3.0: Ts 
Example 2. Being at Sea the 22d of May, Anno 1783, 


* the Latitude 7 5 


to the Meridian Altitude; the Sum if it exceed not 90d. # 


6. If the Sun be in the Zenith, and at the ſame Time 


in the Zenith, the Declination is the Latitude you are- 


8. If you obſerve the Sun or any Star upon the Meridian 


. at the ſame Time the Sun's Declination is 0d. 7 958 


Sun's Declination —— ſubtract 10: 10 Noc ; 


I find vein meridian Altitude. to be 65d. rom. South; I de- 


en 


le at. MG... £ 


WWF wee” ea vr 
* 


Subtract it from 
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A 
Sos D-. N 3 
The Meridian Aldtude ———— 66 : wk South 
The Sun's Declination ſubtracted 20 25 North 


The Complement of the Latitude——— 44: 45 


Sutbract it from — 8 
The Latitude I am in, — —— ET 5 North 


Example 3. Being at Sea the 27th of November, Anno 
1783, I find the Sun's. Meridian Altitude to, be 26 deg. 

30 min. South; I demand the Latitude I am in? N 

| ODA 

The Meridian Altitude — 26. : 30 South 

The Sun's Declination — add 21 : 11 South 

The Complement of the Latitude - 47 451 : 
E 
The Latitude I am in, is — 42: 19 North 


Example 4. At Sea the 25th of April, Anno 1782, I find 
the Sun's Meridian Altitude by Obſervation to be 584. 


45m. South 3 I demand the Latitude I am in? 


Meridian Altitude — — 58 45 South 
The Declinatio x kümũꝗ?7g9é f-. 13 18 North 


The Complement of ho Latitude p 45 27 
Subtract it from — 


* 8 & 


The Latitude I am i in, is ĩð!⸗!„ñv- {rags 33 North 


Example g. Admit the 12th Day of June, 1782, 1 find 
the Sun's Meridian Altitude by Obſervation to be 80 deg. 
35 min. * I demand the Latitude I am in? 


D. M. 
The Meridian Alti tude- 8 : 35 North 


Sun's Declination — _ add 23: 11 North 


T he Sum is —— 103 40 
From it ſubtract — — N. 0 k 
The Latitude I am in, is. ———; 4 North | 


e X Þ ample 
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Example 6 Admit Augig 22. 1784, the Sun's Meridian 
Alticude was obſerved to be 8 5d, 15 n. North ; I demand. 
the Latitude of that Place? D. M. 


Sun's Declination a: 


The Sum i — 96 : 47 
From it fubtralt ——-—— TON ONES 00 


The Latitude of the Place —— 5 v7 47 N onth 


the Sun's Meridian Altitude } s 66d. 45m. North; I de- 
mand the Latitude the Ship 1: is in? RE; 
The Meridional Altitude 


nary 66 : 46 North 


The Sun's Declination — add 23: 28 North 
Complement of the Latitude - 90 : 14 
From it ſubtract — — 90 o 


The Ship is almoſt under the Equinoctial 0: 14 North 


Examples to find the Latitude, by obſerving the Stars. 


Erample8. AP MIT ! obſerve the Bull's Eye upon the 
Meridian, and find his- Meridian Altitude 


to 50d. 3om. South; I demand the TY I v7 in? 


The Declination of the Bul?s Eye is — 16: 3 North 


The Meridian Altitude of the Star. — 50 : 30 South 
The Star's Declination | ſubtract 18 3 North 
Complement. of the Latitude, is- — 34 27 
Subtract it from ————— — 00 :. 0. 


The Latitude I am in, is — — 55 : 33 North 
Example 9. Admit I oþblerve the bright Star in the Great 


| Dog's Mouth, and I find his Meridian Altitude to be 350. 


45m. South; I demand the Latitude I am 1 5 ? 


The Declin. of the Great Dog's Mouth is 1Þ : 25 South 


The Star's Declination —————— add 16 : 25 South 


P 


The Height of the Equator is — — 52 
Dub! rat it from 


The Meridian Altitude —— 15 North 
— add 11: 32 Nortn 


Example 7. Admit in 2 Ship at Sea, June 19, 1784, 


The Meridian Altitude fo the Star —— 35 : 45 South 


The Latitude I am in, is cation — — 37 : 50 North 
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om * working an Obſervation in South Latitude, 


— 10. „ e the 10th Day of May, n 
1782, I find the Sun's Meridian Altitude 4 
by Obſervation to be 62d. Om. North ; [ demand the 
Latitude the Ship is in? D. M. 
The Meridian Altitude — — 62 : © North 
The Sun's Declination-⁊ãͤ add 17: 17: 43 North 


The Complement. of the Latitude is 59 : i 
Subtract it from =—— —— oO 


The Latitude the Ship 1 is in, is Wee 10 : 17 South 


Example 11. Admit * 15th Day of January, Anno 
1780, in Longitude 150d. Eaſt, I find the Meridian Alti- | 
tude by Obſervation to be 38d. 45m. North ; I Org " 
the Latitude the Ship is in? 

The Sun's Declination- in the Meridian of London, for 
the 15th of January is 21d. gm. the daily Difference at 
this Time is 11m. decreaſing; therefore (in the Table of 
Proportion) in Page 18, you will find the Proportional 
Minutes to 5m. which add to, the Declination in the 
Meridian of London, the Sum is 21d. 14m, South, the 
Sun's true Declination for the aan, Na I n aſt. 


The Meridian Altitude ———— 38: 45 North 
The Sun's Declination ———— fubtra&t 21: 14 South 


Complement of the Latitude, is 17 : 31 
Subtract it from —— — 90: 0 
The Latitude the Ship is in, is 72 : 29 South 


Example 12. Admit the 12th Day of July, Anno 1783, 
I find the Sun's Meridian Altitude 6 be = deg. 52 min. 
North, I demand the Latitude? 11. 


The Meridian Altitude 66 922 North 
The Sun's Declination add 22: O Nortn | 
Complement of the Latitude is TE 32 N 


Subtract it from 


Latitude required, is —1 8 South 
| NY Example 


2 
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Example 13. 4 Ship at Sea, the Sun's Decliuattön 165 


15d. 30m. South, and the Sun's Meridian Altitude 80d. 
45m. South, 1 demand the Latitude the Ship 3 F 


1 15 i 2 v7 r 
* 


Aiſw. - The Latitude 18 bd, 15m. South, . a 


141111 "a 


= | Example 1. The Suu Declinatieft ved rid. 14m. 
* 38m... South * [ 


1 Fo is Meridian Altitude 
demand the Latitude? | 


e The Latitude i is od, Sem. South, | 10 


2 all theſe Examples ths Sud's:Altitide'" is pee to 


| be eorrefted for Refraction, Dip, and Semidiameter, as 


before taught; but for the Readers further bert in. 1 
mall 3276 an Example at 127 25 | 


Suppoſe on the'grt of July, "I deer io Feet. 


above the Level of the Sea finds the apparent Altitude of 
the Sun's lower Limb to be 564. 22m: South; and im- 


mediately after meaſures the Sun's Diamdter with his- 


Quadrant 3om. by which he finds the index error 2m. re- 
quired the latitude of the place of obſervation? | 


Appt, Alt. of O5 L. II.. 56*: 22 | 5 


Index Error added 8 1 


. > 
IG : 7 
8 add —— 0 15 ö 
Appt. Alt. of Os Centre — 56: 33 EE: 
Refraction ſubtract — — 0: 1 Neareſt 
True Altitude O: Centre —— 55 : 32 North 


': - Sun's Declination ſubtract ——— — 18: 10 TIED 


| Complement of the Latitude —— 38 " 2a 
| Subtract it from — go : 00 


The Latitude in is —  : IS North 


„ 


- 


The 


8 


Sun's Meridian Altitude. 


any Radius or Length between 


7 


The Mariners Compaſs Refifed. 


The Figure of te QUADRANT. 


VE. 
= _ XY 4 
e 
= 
— 
* 


The Deſcription and Uſe ef te QUADRANT.” 


'T: HIS Inſtrument (called a Quadrant, firſt invented 
by our Countryman Capt. Davis, and thence called 
Daviy s Quadrant) is of a very commodious Form; at pre- 


ſent the moſt general approved Inſtrument at Sea (at thin 


Time: Hadley's particularly excepted) for obferving the 


7 - + * ind 


The Form of it (as in the Figure prefixed) may be of 
inches and 3 Feet; but 
the moſt general now made, are Quadrants of 24 Inches 
Radius, with one Arch 65 Degrees, the other 25 Degrees, 
with a Glaſs-Vane and a Shadow-Vane. 3 
The Principal Parts are three Vanes and two Arches; 
on which Arches the Degrees taken together make god, 
rom whence it hath the Denomination of a Quadrant. 


. 
= 
-# The 
» - - 
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3 1 


55 Uh 


g 


B, is the Shadow. Vane or Glaſs Jane And that through 


which you are to look for both Shadow and Horizon marked 


C, is termed the Sight Vane, . And theſe arg noted in the 
Figure by their Names. AP, E 11 8 


Of the tus Arches. 


Degrees, and is fo numbered in the Figure, but now it 
often contains 65, and ſometimes 70 Degrees, This 
Arch is of a ſmall Radius, being ſo deſigned that the Ska- 
dow Vane uſed: on it, being at ſo ſmall a Diſtance, from 


che Horizon Vane; on which its Shadow, in Time of ob- 


ſerving, is to fall might be more viſible to the Eye of the 
Obſerver. | 


Tunis - Lit#le-Arch is divided ſometimes but into every 5 
Degrees, and never leſs than every ſingle Degree: It is 
numbered from the upper End E, with o, 


„ 10, 15, 20, 
Ec. downwards to D, where it ends in the Line of ADF, 
(a Line in the middle of the longer Leg of the Quadrant) 
at 60, 65, or 70 A e according as the other Arch is 
divided; ſo that the Numbers at D and E together, muſt 
always make 9o Degrees. 


The Greater Arch Gp, is called the 30 Arch ; It is 


of a larger Radius, that it may contain the leſſer Divi- 
ſtons of a Degree; and being of a competent Breadth 


thereon are uſually deſcribed 9 Concentric Circles, inter 
ſected with three b 

Degree, making each Interſection two Minutes of a De- 
gree, .and ſometimes one. | 


The Great Arch is divided on the Limb into Degrees 
by long Strokes; each again ſubdivided into ſix equal 


Parts by ſhorter Strokes; each {ma!l : Diviſion being 10 


Minutes, and are numbered from the lower End G, with 


5, 10, 15, Cc. u;wards-to F, where it ends in the Line 


ADF, either at 20, 25, or 30 Degrees: he Figures al- 
ways at F and K together make go Degrees as aforeſaid. 
. The 


*. 


The Horizon Vane (marked in the foregoing Figure Az. 
and with its Name) reſpects the Horizon in T'ime of Ob- 
ſerving ; that which gives the Shadow or lucid Spot marked 


The leſſet noted DE, is called the 
Goth Arch, becauſe it formerly contained no more than 60 


iagonal Lines (ſometimes fix) in each 
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"The Uſe of Davis's QUADRANT. _ 


id FHls Inſtrument is rarely uſed otherwiſe than to obſerve 
. the Sun's Meridian Altitude; Which to perform, 1 


d: chus deſcribe: 

«1, Put the Horizon: Vane A on the End, and, cloſe to the 
Center; the Sight Vane put on the Arch GE, "cloſe to the 
Back of it, and the Shadow Vane or Glats Vane pnt on 
e tue little Arch DE, cloſe to the back of it, and fix the 
'0 WM upper Edge of the Shadow N ane, to a Number of Degrees 
it (on the Side of the 60 Arch) leſs than the Complement 
is ot the Altitude by 15 or 20 Deprees. 

” 2. The Vanes being thus fixed upon the Quadrant, 
m turning your back to the Sun, the End G in your Hand, 
„and F uppermoſt, look through the Sight Vane, cauſing 
* the upper Edge of the Shade of the Shadow V ane, or luci 
Spot from the Glaſs" Vane to lie upon the upper Edge of 

5 tue Slitin the Horizon V ane, where is drawn a black Line; 
is: atꝭ the ſame Time if the Horizon appear through the ſaid 
„ Slit in the Horizon Vane, the Vanes on the Quadrant 
5 ſtand at the Sun's preſent Altitude 
) 3. But if the Sky appear inſtead of the Horigon, ſlide the 
is Sight Vane a little higher towards F; on the contrar | 
ſt the Sea appear inſtead of the Horizon, then ſlide the 1 — | 
Vane lower towards G ; continue fo to do til the Horizon 


8 THR through the Horizon V ane. , 

* 4. In order to obtain the Meridian Altitude (which is the 
h greateſt Altitude the Sun will have that Day, which is 
er uſed to find the Latitude) continue obſerving; and as the 
h un riſes the Sea will appear through the Horizon Vane z 


and the Sight Vane muſt be ſlid lower accordingly. Thus 
continue obſerving as often as may be convenient, till the 

3 Sun is at the higheſt. 

x 5. When the Sun begins to fall, the Sky will appear 

through the Horizon Vane, inſtead 5 the Orc es then 

h deſiſt obſerving any more that Da 

| 6. Having thus done, add the . the upp r Edge of 

"ue the Shade * ha ſtandeth at, to the Degrees and Min. cut 

by the inde of the Sight Vane, their Sum isthe Com- 


he plement 
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Fs ent of the Sun's Meridian Altitude, or the Diſtance on 


the upper Edge of the Sun from the Zenith, to which Sum 


add 16m. the Sun's Semi-diameter, and the laſt Sum is the 
Diftance of the Sun's Center from the Zenith, being the 
true Complement of the Sun's Meridian Altitude. | 


_ . Note, The upper Edge of the Shade of the Shadow 
Vane reſpects the upper Limb of the Sun, and the lower 

_ Edge of the ſaid Vane anſwers to the lower Limb of the 
—.— ſo that obſerving by the firſt, you are to add 16 
Minutes; on the contrary, obſerving by the latter, ſub- 
tiact 16 Minutes to, or from what is on the Quadrant, 


the Sum or Difference is the Diſtance of the Sun's Centre 


from the Zenith, called his Zenith's 11 15775115 or 1 
ment of his Meridian Altitude. 


Thus 1 have ſhewn how to take an Obſervation wich 


this Quadrant : I come now to ſhew how to work it. The 
Difference in working an Obſervation. taken by Hadley's 
Quadrant and this is: By Hadley's you take the Altitude, 
by this the Complement of the Altitude, '< or Fitch Diſtance 
of the Sun from the Zenith. SF . 


Aluitud- is the Diſtance of the Sun from the Hoo ; 
therefore if you ſubtract the Complement of the Altitude 
| From god. the Remainder is the Altitude, 


But it is uſual to-work Obſervations, made by this Qua- 
drant, by the Complement of the Sun's Meridian Altitude; 
I will therefore. give ſome general Rules, and ſome particu- 
lar mene for their Explanation. | 


The General Rules are, 


JF he Sun hath North Declination, and is upon the 
Meridian to the Southward of the Obſerver, add the 
Sun's Declination to the Zenith Diftance, (or Complement 
of the Sun's' Meridian Altitude) the Sum is the Latitude 
you are in, North. 


2. If the Sun be to the Southward of you; * bath 
South, Declination, ſubtra his Declivation from the 
Zenith 


£ 
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mainder is the Latitude, South, 


3. If the Sun be tothe Northward of 1 you, and bath South . 
Declination, add the Sun's ecligation to his Zenith Diſ- 


tance, che Sum will be the Latitude, South. 


4. If the Sun be to the Northward of you; and hath North | 


Declinstion, ſubtract the Sun's Declination from his Ze- 


nith Diſtance, the Remainder will be the Latitude South © 
but if the Declination exceed the Zenith Diſtance, ſubtract . 


the leſs from the greater, and it gives the Latitude, North. 


I might have given more eneral Rules; but if you un- 
derſtand thoſe eight Rules for the Uſe of Hadley's Qua- 
labs, : 


drant, you cannot err in theſe: A for their Exp 
ſee the autos following. | ; 


Working an oer in North Lat rude, 


Exonple * O0 N the Toth of April, 178 the tou A 
to the Meridian in the South, and by Ob- 
ſervation, found his Zenith Diſtance, or Complement of _ 


his Meridian Altitude to be 34d. 47m. that is, his upper 


Limb was ſo much from the Zenith; I demand We Lati- | 


tude of the Place of Obſervation ? 


D. M. 


Compl. of the Sun's Meridian Altitude - 34 47 South 


The Sun' $ Semidiameter = = 16 


Diſtance ii the Sun's Centre from Zenith 35 3 South 


Declaation - - - = + add 8: 17 North 


Latitude of the Place required, is = 43: : 20 North 
; Exanpl 2. The 14th Day of Auguſt, Anno 15806 I 


find the Complement of the Sun's Mcridian Altitude by 


Obſervation, to be 28d, 48m. 8 demand the Lati- 
tude * Ship is inf n 3 ; Comp. 


"I 4 7 ; 


Zenith Diſtance, the Remainder will be the Latitude yuu 
are in, North: But if the Declination exceed theZenith- 
Diſtance, ſubtract" the Y from the greater, and the Re- 


8 
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— 
2 
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D. M. 


Comp. of the Sun 8 Meridian Altitude — 28: 48 South 


Sun's Semidiameter.. = = = add 0 2 16 


Diſtance of the Sun's Center * Zenith 294 Ne 
The Sun's Declination - - | - - - add 14: 8 North 


The Latitude the Ship is in, is - - 143712 North 


Example 3. October 3, 1780, I find the Complement of 
the Sun's Meridian Altitude, by Obſervation to be 47d. 
35m. South, I demand the Latitude I am 5. * 


Comp. of the Gun's Meridian Altitude - 47 35 South 
Sun's Semidiameter = - - - - add ©: 16 


Diſtance of the Sun's Center from Zenith 47 : 51 South 


The Sun's Declination $1 ſubtract 4 : 18 South | 
: The Latitude the Ship is in, is - — 43: 33 North 


Example 4. The 5th Day of November, Anno 1782, I 
find the Complement of the Sun's Meridian Altitude 
by Obſervation to be 52d. om. South ; I demand the Lati- 


_ tude the Ship is in? D. M. 
Comp. of the Sun's Meridian Altitude 52: o South 
* Sun's Semidiameter - <- - - - =» add 0: 16 


Diſtance of the Sun's Center from Zenith <2 : 36 52 : 16 South 


The Declination of the Sun ſubtraft 1 15 : 49 South 


The Latitude the Ship is in, is « - - 357 27 North 
Example 5. The 27th of May, 1782, the Sun being to 
the Northward of me, and the Complement of his Meri- 


dian Altitude by Obſervation 10d. 15m. I demand the La- 
titude the Ship is in ? D. M. 


Sun's Declination - - = 21 20: 22 North 


Comp. of the Sun's Meridian Altitude 10: 15 North 
The Sun's Semidiameter - - - add ©: 0:16 


The Sun's true Zenith Diſtance, ſubtract 76 : 21 10: 31 North 


Latitude the Ship is in, is. - - - - To: 51 North 


Example 6. Admit on the 20th Day of June, Anno 1782, 
the Sun being upon the Meridian, I find, by Obſervation, 
his, upper Limb to be 6d. 42m. to the Northward of wy 
Znith; I demand the Latitude. Jam in? 


D, 


FAS oo 


| Dd." 
Sun's Declination ” 4; -,75,908; 34 Mer 


Sun's upper Limb from the Zenith - — ha 42 North 
Sun's Semidiameter -'- - - ,»- = add 9: — 


Diſt. of the Sun's Coates from Zenith ſub. 5 6:58 North 
Latitude the Ship is in, is 46716 Nah 


ee 7. The 21ſt of Jah. 4 iy in > lang 
tude 165 Neg. Weſt, and the Sun being upon the Meridian, 


I find by Obſervation, the upper Margm of the dun is 16d. 


25m, to the Northward of the Zenith; the n 25 
Ship is in, is required ? 
D.. M. 


The Sun's Declination at Londen = - - 20 20 North 


Proportional Min. for Longitude ſubtradt —o' 24 5 / 
1 


Sun's Declination in the Meridian given 20: 15 North 


— 


Sun's upper Limb from the Zenith eee 45 North 


Sun' Y midiameter - — = - - add 03 16 
Sun's Central Diſt. from Zenith ſubtract 17 2 1 North 


The Latitude the Ship is in, is = «= - = 3 221 4 North 


Miorting an Obſervation in South Latitude. 


Example 8. ON the 14th Pay if Þ Tah. 4. 1700, in 


itude 150 Fal, the Sun being 
Altitude, by Obſervation, to be 48d. 28m. North; 1 de- 
mand the Latitude the Ship i is in * 


348 


* « * 
, 1 * 
K # 
” ” 
. 4 1 


— — — —- — — ͤ ë—ü äͤ—ũ 
l 


9 Come due 169 


x 


vpon the Meridian, 21 find the Comin. of bis Meridian 
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D. M. 


Sun's Semidiameter - - - - 016 


Sun's Central Diſtance from the Zenith - 48 : 44 North 
Sun's Declination for the Long. ſubtract - 21 : 43 


The Latitude the Ship is in, * South 


Example 9. The 25th of October, Anno 1789, in Lon- 
gitude 120 Deg. Weſt, the Complement of the Sun's Me- 
-ridian Altitude, by Obſervation, is 27d. 29m. North; 1 
require the Latitude the Ship is in ? 
N 5 M, 


Comp. of the Sun's Meridian Altitude 5 27: 29 North 
Sun's Semidiamete - - - add 0: 16 


*® 


FER EE 3% . — . 
Sun's Central Diſtance from the Zenith - 27 : 45 North 
The Deelination of the Sun's Prop. add 12: 29 South 


The Latitude the Ship is in, is = - - 40: 14 South 
| Example 10. Admit that: on the 24th of December, Auns 
18786, I find the Sun upon the South Part of the Meridian, 

and by Obſervation the Complement of his Meridian Alti- 
tude. is I 5d. rom. I demand the Latitude 5 * is in? 
Comp. of the Sun's Meridian Altitude - 15 : 10 South 
Sun's Semidiameter = .--,-- - 2dd 0; 16 
Sun's Central Diſt. from the Zenith ſubtract 15: 26 South 
The Declination of the Sun - - — 23: 26 South 
The Latitude the Ship is in, £5 oi $3240 South 

In theſe Examples to Davis's Quadrant, neither Dip, not 
Refraction are ſuppoſed to be noticed as the Inſtrument in 
its Conſtruction, is not ſufficiently accurate for nice Cor- 
rections. 

- Nate 


Cor p. of the Sun's Meridian Altitude add 48: 28 North | 


. — 
1 1 * r a> «a KK. 


Complement of its Meridian Altitude, may be placed on 
the Quadrant, ſo that its Addition by the Pen may be 
omitted; for this Purpoſe the Quadrants have on the 
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Note 1. The Sun's Semidiameter here added to the 


" 


ack 


'Edge of the little Arch fevery 5 Degrees numbered, dif- 


fering from thoſe on the flat Side) the Semidiameter of the 
Sun: So that placing the upper Edge of the Shadow Vane, 


to the Degree on the ſaid back Edge of the Arch, the 


Quadrant then ſheweth the true Complement of the Alti- 


tude, or the Diſtance of the Sun's Center from the Zenith; 


which prevents adding 16 Minutes after obſerving, 


Note 2. There is another Contrivance now made uſe of, 
which is, by fixing a Convex Glaſs in ſuch a Manner in the 


Shade Vane, that the Diameter of the Glaſs may exactly 


range with the upper Edge of the ſaid Vane, and which 


Glaſs will then, in Time of Obſervation, caſt an lluminatec? 


Spot on a round black Spot. made in the Horizon Vane : 


This is uſeful when the Edge of the Shadow reflected from 


the Shade Vane is not very conſpicuaus, the Spot being 


diſcernable when the latter is not: The Manner is thus: 


: q G "£43 $6 51 : ' ao nn 4 : > 4 : 
Set that Part of the Glaſs Vane, which is right againſt 


the Middle or Center of the Glaſs, to the Degrees on the 


Side of the little Arch, and then cauſe the enlightened Spot 


of the Glaſs to lie on the black Spot or Circle on the 
Horizon Vane; at the ſame Time look for the Horizon 


o 


thro? it, as before directed, ſo you will have (obſerving by 
this Glaſs in the Vane) the true Complement of the Sun's 
Altitude, or the Diſtance of his Center from the Zenith. 


| | | | Ar 4 5 
N., Deſcription of U NOGCTURNAL. ... 


1 5 1 5 r af + 1 
7 TH Nocturnal conſiſts; of three Parts; the firſt 


termed the unmoveable . Part is the broadeſt. and 


greateſey on which isla Handle to hold it by in Time of 


? OI þ 2 ud : 
0 7 , : * : 5 g " = , „ „ 
14 11 191 w ks 1 4 lea 1 A, 4 4 3 — J 7H J SF 0 : 
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On the fore Side of which, in the outermoſt Cirele, are 
the twelve Months, and — Month ſubdivided into its 
reſpective Days; they are counted towards the left Hand, 
from the Tip, or nearly fo, when you hold;it erect by ;the 
Handle, and marked with their Names, or the firſt Letters 
thereof; as Jan. for January, Feb. for February, Mar. for 
 Margh, &c. Within the Circle of the Months js a Circle 
divided into 24 equal Parts or Hours, each Hour divided 


into Halyes and Quarters ; uſed to find the Time of full 


Sea or high Water. 


a Do the back Side of this Part, are the 32 Points of the 
Mariners Gempeſs South Uppermoſt, and } aft on the Left 


Hand ; to each Point is ſet the Declination of the North. 


Star, above or under the Pole; which is known by Und. 
for Under, Abo. for Above. t? 


"Formerly there was made two Sorts of NoQurrals, one 
for the Great Bear, the other for the Little Bear: Thoſe 
made for the Guards, of the Great Bear, or Charles's Iain, 
commonly called the two Pointers, have February at the 
Top; but thoſe made for the Guards of the Little Bear, 
have April at the Top; but they are now made for both 
Bears in one Nocturnal, and are known by having either 
two Circles or Months, mark'd GB and LB, or two 
mort Teeth or Indices, 'proceeding from the fecond or 
middle Part of it en GB dave LB, fen pg 
| n or Tana Bear. 


fy The! Second bez bie 24s Part hath uy Circles 


on it; the outermoſt is divided into the 29 Days and a Half 


of the Moon' s Age z the-inpermolt is divided ate aA equal 
Parts or Hours, each Hour ſubdivided into Halves and 
_ Quarters ; this Part hath 3 

cceding from it with the Edge continued in a right Lin 


from the. Center, which is to de ſet to the Day of the Month | 


«when - uſed?” Some have two Indices, marked & on dne 
and L on the other; G ſtands for Great Beat, and L for 
Little Bear; ſignifying the Nocturnal is made for both 
Bears, and may be uſed for either. 

3. The 


*. 
as —a F a , 


Footh, or ſhort Index x pro- 
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3. The third and moveable Part is called the Index; is 
uppermoſt on the fore Side of the Inſtrument, having one 
Edge proceeding in a right Line from the Center, Which 
(in the Time of Obſervation) muſt be turned to the 
Guards. N all three Pieces, in the Center of the 
Inſtrument, is a Hole, through which you are to ſee the 
North Star, When the Index is turned to the Guards. 


— — 


The Defeription and Uſe of Gunter's Scale. 


THIS Inftrument for its quick and eaſy Diſpatch of 
1 the moſt common and ufeful Proportians, deſerves. 
as generally to be known in its Uſes as by its Name: Om - 
that Account we ſhall firſt give-a Deſcription thereof, and 
then, with,as much Clearneſs and Breuity as poſſible, ſhew 
its ieee Oo EI IE „ 
1. Gunter Scale, (ſo called from Mr. Gunter, its firſt 
Contriver) is uſually made of Box Wood, commonly twa. 
Feet long, add one Inch and. a half broad; on which are 
placed-the Lincs or Scales of Numbers, Sines, Tangents, 
&c. There are two Sorts, the long or flat Gunter, and 
the ſliding Gunter: On both Sorts are the ſame Lines, 
though differchtly uſed ; the firſt Sort with the Compaſſes, 
the latter by ſliding Pieces. 051.2 © 11 8099 3% 
2. The Lines generally ſet on Gunter's are eight, and 
Have their Names at the Right Hand End thereof, under 
one another, thus; Sine Rumb, Tang. Rumb, Numbers 
Sines, Verſed Sines, Tangents, Meridian (or Meridional 
FY w- where gona rams 
3. The, Sine Rumb, and Tang. Rumb, are hoth Points of 
the Mariner's Cempaſi; the firſt is figured from the Left: 
Hand towards the Right, with 1, 2, 3, 4, 5, 6, 7, and g, at 
which is a Braſs Center Pin; the latter is figured thus, 2, 2, 
3. and 4, at the ſaid Center Pin; and thence back again 
towaids the Left- and with 5, 6, and 7 ; each Point in both. 
Lines (where. it can) is ſubdivided into Halves and Quar- 
ters: Theſe two. Lines are only uſed in Navigation. 


3 4. The 


| 
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4. The next under Tang. Rumb, is the Line of Num- 
bers figured thus: Near the Left Hand End it begins at 1, 
and towards the Right Hand is 2, 3, 4, 5 ©, 7, 8, 9; then. 1 
is the middle, at which is a Braſs Center Pin going ſtil} 
on 2, 3, 4. 5, 6, 7, 8, 9, and 10, at the End where is 
another Center Pin: This Line is af general Uſe, and. 
requires the larger Account, whereof take theſe three fol - 


lowing Notes fer the Line of Numbers. 
Note 1. All the Figures on this Line may be taken ſingly 


- as they "fland; or be increaſed or diminiſhed at Pleaſure, 


fo it be in Decuple or ten-fold Proportion. That is, the 
firſt 1 may be counted for 1, or 10, or 100, or 1000, Ec. 
then the next 2 is accordingly 2, or 20, or 200, or 2000, 
Sc. Again, the firſt 1 may be reckoned for 1 Fenth, or 
x Hundreth, or for 1 Thouſandth Part, &c. then the next 
2 is 2 Tenths, or 2 Hundredths, or 2 Thouſand Parts, &c. 


So that if the Firſt 1 be eſteemed 1, the midule 1 is then 


ro; and two to its Right-hand is then 20, 3 is 30, 4 is 40, 
and 10 at the end is 100. Again, if the fb 1 be counted 
10, the next 2 is 20, 3 is 30, and fo on, making the Mid- 
dle 1 now 100; the next 2 is 200, 3 is 300, 4 is 400, and 
10 at the End is now. 1000, oO | 


n like Manner, if the firſt 1 be eſteemed for 1 Tenth: 
Part, the next is 2 Tenths, and the middle i is 1; and 
the next 2 is 2, avd 10 at the End is now 10. Again, 
if the firſt 1 be counted for 1 Hundredth Part, the next 
2 is 2 Hundred Parts; the Middle 1 is now io Hundred 
Parts, or 1 Tenth Part, and the next 2 is 2 Tenth Parts; 
and 10 at the End is now but 1 whole Number or Integer. 


Note 2. 4. the Figures are increaſed or diminiſhed in 
their Value, ſo in like Manner muſt all the intermediate Strokes 
or Subdiviſions be 11 eu or decreaſed : That is, if the firſt 
1 {at the left Hand) be counted 1, then 2 (on the right 
Hand of it is 2; and each Subdiviſion between them now 
is one Tenth Part, and ſo all the Way to the Middle 1, 
which now is 10; the next 2 is 20. Now the longer 
Strokes between 1 and 2 are to be counted from 1, thus 11, 

wy | a . 12 
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12, (where is a Braſs Pin] then 13, 14, 1 5 (ſomething. 
a longer Stroke than the reſt) then 16, 17, 18, 19, and 20, 
at the Figure 2: And all the ſhorter Strokes between thoſe” 
longer are now each to be counted for a Tenth Part; from. 
the Middle 1 to the next 2, now 20; from whence the 
longer Strokes between the Figures are Units, thus 21, 22, 
23, Cc. to 3, which now is, 30; and the ſhorter Strokes 
between them, each now is 2 Tenth Parts of an Integer: 
From 3, each ſhort Stroke (or little Diviſion) is five Tenth 
Parts of an Unit. 5 1 ieee 
Again, If 1 at the left Hand be Ten, the Figures between 
it and the middle 1 are common Tens, and the Sub- 
or ng (between each Figure) are Units, and from the 
iddle 1 to 10 at the End, each Figure is ſo many 
Hundreds; and between theſe Figures, each longer Divi- 
fon is 10 and from the Middle 1 to 2, each leſs Divi- 
ſion is an Unit; and from 2 to 3, each leſs Stroke is two 
Units; from the Figure 3 to the End, each ſhorter Stroke 
is five Units. 7 
Some Scales are otherwiſe ſubdivided, which the Reader 
will attend unto, and thence very eaſily aſcertain the 
Value of each Subdiviſion, if what is aforementioned be 
duly underſtood:. | | | ? 
| Note 3. On the Line of Numbers may be counted a 
Number of any Denomination; whether Meaſure, 28 
Inches, Feet, Yards, Miles, Leagues, &c. or Weights, 38 
Hundreds, Pounds, Ounces, &c. or Money, as — 
Shillings, Pence, Cc. or Time, as Years, Months, Days, 
Hours, Cc. provided always the Integer be divided, or ſup- 
poſed to be divided decimally, or into Tens. 
5. Next under Numbers, is the Line of Sines, beginning 
at the left Hand, and figured thus, 1, 2, 3, Cc. 10 103 
then 20, 30, 40, Cc. to. go, ending at the right Hand, 
where is a braſs center Pin, Theſe e never change 
their Value or Denomination, being here (and in all other 
Lines under it) called Degrees. | 5 
From the Beginning of this Line to 10 Degrees, each 
Degree is commonly divided into 12 Parts, by longer and 
+0 Ba; ' ſhorter. 
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ſhorter Strokes, making each 5 Minutes; from 10 Degrees 
to 2G, each ſmaller Stroke is 10 Minutes; from 20 to 
Degrees each is fifteen Minutes from thence to 60 
| ſome ate twenty, but the moſt are thirty Minutes 


and from 60 to 80 Degrees, each Diviſion is a Degree; 


and 90 are ſo near together, that they admit but of 
one Stroke between them, which is for 85 Degrees, | 


6. Next to the Line of Sines, is the Line of Verſed - | 


Lines, beginning at the right Hand againſt go, (in the 
Nies) and from thence figured towards the Left-hand ; 


tus, 6; 20, 30, 40, &c. ending at (the left Hand End). 
 #Sovuft 169 Degrees; the Subdiviſions. are thus, from 10 to 


30, each is 2 Degrees; from thence to go, it is ſingle De- 


grees; from thence to 120, it is half Degrees; and from 
thence to the End it is divided each into 15 Minutes. 

7. Under ver ſed Sines is the Line o Tangents, beginning 
at the left Hand, as the Sines do; from thence figured to 
the right Hand thus, 1, 2, 3. Ce. to 10 and fo on, 20, 
30; 40, and 45 at the right Hand, where is a little Braſs 
Center Pin, juſt under and even with go in the Sines; from 
thence back again it is figured, 50, 60, 70, 80, Cc. to 


89; ending at the Left Hand End, where it began at 1 De- 


gree: The Subdiviſions of the Line ate the ſame of thoſe 


the Sines. wa 1 


8. Next to the Line of Tangents, and under it is the 
Eine of Meridional Parts, beginning at the right Hand, and 
numbered thus, 10, 20, 30, &c. to the left Hand, where 
it ends at 87 Degrees, Ibis Line, with the Line of equal 
Parts under it, are uſed together, only in the Mercator's 
Bailing ; the r Line contains the Degrees of the 
Meridian or Latitude in a Mercator's Chart, and the 


Tower is the Equator, and contains the Degrees of Lon- 


. 


Theſe: eight Lines, thus deſcribed, are ſet on the 
Sliding Gunter, but not in the ſame Order, being ſome 
on one Side, and ſome on the other: Alſo the Line of 
Numbers, Sines, and Tangents, are ſet double, that is, 

| one 
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ne on each Side, as the middle Piece ſlides; which middle 
Piece is ſo contrived, as to ſlip to and fro gaſily to · ide 
out, and to be put! in, any Side uppermoſt, in order to 
range theſe Lines. together or againſt one another, moſt 
proper for ſolving the Queſtions wrought by the Sliding 
Gunter; of which, this ſhort Deſcription may ſuffice, 3 
I. The Uſe of Gunter's Scale, both ſingle. and ſiding, in 
| | „  ArhmetIce.. 


JN order to a. right Underſtanding of; the Uſe of is 
Scale, it is necellary to number well on it; that is, to 
find readily a Place repreſenting any given Numder, Point, 
or Degree, c. but chiefly, on the Line of Numbers, which 
i$as eee: N ir bas Þ1cy 4 ES 4 
PROBLEM I. To» find a whole:Niumbere ow the Lins 
of Numbers. Mi APA 32.25, 1 


OO the firſt Figuze of we even Number 


among the figured. Diviſionss 

2. For the ſecond Figute, count ſo many Tenths, (or 
ronger Strokes) from the figured Diviſions, towards the 
ight Hand, as there are Units in the ſaid ſecond Figure. 

3. Then, for the third Figure, count from the laſt Tenth 
(repreſenting the ſecond Figure) ſo: many leſs Strokes (os 
Centeſſimals) as that Figure hath Units? A ane 

4. In like Manner, for the fourth Figure, count from 
the laſt Centeſſimal ſo many Thouſands (or leſs Strokes) as- 
are Units im it; and ſo on, for môre Figutes, though fou 


Figures, or Thouſands, are as many as can well be diſ- 


ecrned: on a two foqt Gunter, . .: 

1 rent On * er 1a — 1 z # 4 
5, This done, the laſt Plage is- the Point where the 

propoſed Number is repreſented... 7000 


| | | TT fiir 355x agot 42 et 3I8F 
| Example 1. To find: the Pont in; the thine of [Numberg 


tat doth repreſent I'S.» + B46 ON 4. Ow3 
According to the Rule above, I take. the Divilion at the 
Figure 1 (in the Middle of che Line of Numbers) for the 
firſt. Figure of 12, the propoſed Number; then 8 | 
the ſecond Figure I count 2 Tenths (or longer Strokes tg 
the right Hand) from the ſaid? Stroke at 123 and this > 
is the Point repreſenting 12, where there is moſt commonly 


** 
1 


mall Breſe Centre Pin, being oſt in. U-. . Example 
4 14 7 1 


f 41 , s © 
f »- 8 1 6 CS 4 BY 
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' Example 3. I deſire to know the Point on the Line of 
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Example 2. Suppoſe the Point repreſenting 22, on the 


Line of umbers, was required to be found? 


I be firſt Figure in the Number 22, being 2, I take tbe 


Diviſion in the Figure 2 for it; and for the ſecond F igure 
2, I count 2 Tenths onwards : And that is the Point repre-' 


«% 


OT 75 Numbers that repreſents 144. 
The firſt Figure being 1, I take the Diviſien at the 
Middle 1 for it the ſecond Figure being 4, I count 4 
Tenths onwards, and that is 140; from thence count 4 


Centeſſimals farther, for the third and laſt Figure; this laſt 
Place is the Point repreſenting 144. f ö 


Example 4. Let it be required to find, on the Line of 


Numbers, the Point repreſenting 1728. 


For the firſt Figure 1, take the Middle 1, for the ſe- 
cond Figure 7, count, as before onward, 7 Tenths, and 
that is 1700 : Then for 2, the third Figure, count 2 Cen- 
teſſimals from the laſt, and it repreſents 1720: Laſtly, for the 
fourth Figure 8, eſtimate 8 Thouſand Parts from the lait. 
This Point laſt found repreſents 17287 b 
PROB. II. To find a Frattion, or broken Number, on the 
THE Fractions to be found on this Line muſt always be 
| Decimals; as theſe, 1. 0I .001; .2 .02. 002, Cc. 
that is, 2%, 1s red 3 o rr, rube, Cc. one Tenth, one 
Hundredth, one Thouſandth, two Tenths, two Hundredths, 
two Thouſandths, c. either of Inches, Feet, Y ards, Miles, 


er the like; in Weight, Time, or any other Denomination, 


All Fractions muſt be reduced into Degimals, before they 


| tan be found on the Line of Numbers; and being fo re- 


duced, they are expreſſed and found 
whole Numbers by Problem I. ; 2H 

Thus 172,8, that is 172 and 8 Tenths, is found upon 
the Line of Numbers juff the ſame as 1728, but in Value 
it is ten Times leſs, | PROB- 


upon this Line as 
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PROB, II. To poform Nun. by the Line of 


ers. 


1 1 


The RULE is, 17 


8 mis to the een ſo is the Mauſtiphicand to- 
the Product, | 1 "106544 9142 its 


Now to work this, or any ee on the K 3 
this is a general Rule. 


1. Extend the Compaſſes from the firſt: Term 10 the- 
ſecond Term, | 


2. That Extent laid the fame Way from the third: 


Term, will reach to the fourth Terms enen | 


By the Sliding Gunter thus ; 


x. Set the firſt Term counted on the Giding or 1 middle 
Piece, right agaiuſt the ſecond Temme * 


Piece. 


Then ſeek the third Term, (always on the ame- Nets 
the firſt Term was counted upon) and againſt it on ms 


fixed Piece, is the: fourth Term, or. Thing required, '- 
Example 1. What is the Product of rannte by 4? 


The Analogy:or Proportion i is this: As 1 is-to ſo i®. 
to the Product, which is 32. N 


Or as 1 is to 8, ſo is 4 to this Produld' e. TIE 7" w 


1. By che Gunter with-Compaſles, thus z. 


Extend the Compaſſes from 1 to 4; that Extent laid 
from 8 (the ſame Way) reacheth to 32, the. Product of & 
multiplied by 4. 


Or the Extent from 1 to 8, W dune reacheth | 
$0.32, the Product as before. 2. By 


1% She drinn Campe Rebifed. 


o. By the Sliding Gunter, thus 3 


Set 1 at the Beginning of the middle or liding Piece, 
right againſt 4 on the fixed or outſide Piece; then againſt 8 
en the firſt, is 32 on the ſecond, the Product required. 


Or ſet i again U; then againſt 4 on the ert is 32 
en the ſecond, the Product, as before, + | 


nn 4. What is the Product of 16, \mitiplied by 5 2 


The Proportion to work i it by, i is this : As-1 is to 55 ſa 
tb · to $0, the Srodu t. 


Kids en- . By.Gunter with. Compaſſes, it is thus; 


- The Extent from r to 5j being laid from 16, reacheths 
to 8o the Product required. 


* 1 . 
wa: 5 "IB Jt Tt 


Ale 0 4 $6562 the Siding, Gunter thus ; * 


et Ven tee Piece, again. 5 on the outſide Piece, 
ehen againſt 16 on the firſt, is 80 on a the ſecond, the Pro- 
gory r * 3 


1 


IT: RAV. To perform Divifion by the Lint of Numbers, 


. do The Rule or Proportion is thus 
A the Diviſor is to , 1 is the Dividend to the Quo- 
tient? 211 | 


0 Li 


- 


Example 1, If the Dividend "be "me and the- Divifor 4 
what is the Quotient? 


1670 do this, the Nroportion is: yo" is worth ſo is 64:to 


6,.the Nubert required. 


by 5 
E N & By Gunter with Compitics, thus; 


B's e Fong from 4. to 1 1 laid * fame Mer) from 64 
eth to 1 25 
1 2. By 


which is the Quotient as before. 
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2. By the Sliding Gunter, thus; 


Set 4 on the outſide Piece, againſt 1 on the Middle 
Piece; then againit 64. on the firſt, is 10 on the n 


F: 


"Keene. How often is 144 cd int 17 T7 


To do this, the Proportion is thus: As 144. bs to 1, 6 
is 1728 to the Anfwer, viz, 12 | 


r. By Gunter with Compaſſes, ne 3 7 


The Extent from 144 to 1, reacheth from 1 to * 
the Quotient or Answer required. 


2 By the Sliding Gunter, ow 11 
Set 144 on the outſide Piece, againſt 1 on the middle 


Piece; then Got 1729 on the firſt, is 12 on the 5 8 N 


which is the Quotient as above, 


: 


PROB:'V. Fo reduce a Vulgar Frattion # 0 Decimal by the 
Line of Numbers. 


| T 0 perform this, the Proportion is thus; As the Deno- 


minator or upper Figure of the'given Fraction is to its 


Numerator, or lower . ſa. is 1 to * n 
Fraction required. 


Example. Suppoſe it be required to reduce _ | 
Fraction, into a Decimal Bee 4 5 


Note, A Decimal "ER hath for its Denominator an 
Unit, with as many Cyphers as its Numerator hath Places, 
and the r to ind the Numerator is thus; As 4, is 
pe Fa e the Numeritor of the Decimal Fraction te- 
4 ON 


1. By Galen with — thus; 


The Extent from 4 to'-3-reacheth (the ſame Way) 
from 1 to 2755 or vs. * Decimal Fraction required; 6. 


dy 4 


Piece; then againſt r on the firſt is 75, or Ye, on the 


which; il is required to find a third, fourth, &c. Propor- 


| 2. By the Sliding Gunter, thus; 7 
Set 4 on the outſide Piece, againſt 3 on the middle 


ſecond, the Decimal- Fraction required to be found: 80 
that .75, or zes is equal in Value to g. fo 
; S . c : . 
PROB. VI. Of continued or Geometric Progreſſion : which- 
is unto tiua given Numbers, ta find à 3d, 4th, 5th, &c. 2 
Number, in continued Pi oportian by the Line of Numbers. 


The Analogy by which it is effefted; is thus ; | 


A 8 the firſt given Number is to the ſecond, fo is the fe- ; 
cond to the third, and ſo is that third to a fourth, and ' 


that fourth to a fifth, &c. : 


Example, Let the two Numbers given be 2 and 4, unto 


1 To perform which, the Rule is: 7 
„ 2.is.to-4, ſo is 4 to-a third; and ſo is. that third ta 


à fourth, Ce. 


* 


„ By Gunter with Compaſſes, thus 

The Extent from 2 to 4 reaches from 4 to 8, the third 

and from 8 to 16, the fourth; and from 16 to 32, the fifth 

proporyiona] Number; and ſo on, to as many as you pleaſe : 
that 2, 4, 8, 16, 32, &c. are Numbers in continuee 

Geometric ProportiIcn. 

2 By the Sliding Gunter thus; 


5 \ . 


Set 2 on the middle Piece, to 4 on the outſide Piece: 
then againſt 4 on the firſt, is 8 on the Second, for the third 
Proportional; and againſt 8 on the firſt is 16 on the ſes 
cond, the fourth Proportional ; and in like manner againſt 
16 is 32, the fifth Proportional, as was required - And ſo 
1 nol ont Meoahod fl 2h 4  PROB, 


$56.5 
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PRO B. VII. Of the Rule of Three Direct, or three Num- 
bers being given, to find a ' Fourth i in 4 direct 3 a5 
- the Line of Numbers. 


The Analogy whereby this is performed, is thus: : 


A S the firſt Number is to the ſecond, ſo is the third to 
the fourth Number required. 


Example 1. If the Diameter of a Circle be 7 Inches, and 
the Circumference thereof 22, what is the ieum fende 
of a Circle, whoſe Diameter is 14 Inches ? 


To perform this, the Analogy is thus; as 7 is to 22, o 
is 14 to the Circumference required. | 


1. By Gunter with Compaſſes, thus ; 


The Extent from - to. 22 (laid the ſame Way) from "a 
will reach to 44, the Circumference of the Circle, whoie 
Diameter is 14, which was required. 


2. By the Sliding Gunter, this 5 ; 


Set 7 on the middle Piece, againſt. 22 on the cuth de 
Piece; then againſt 14 on the firſt, is 44 on the er 
which is the Circumſerence as above. 


Example 2. Tf the Circumference of a./Ci * be 3-14. 
or 3 7+, and its Diameter 1, what will the Diameter of 
another Circle be, whoſe Circumference is 447 


The Proportion is, as 3 18 is WS! is 44 to the Dia- 
meter IT . 


1. By Gunter with 8 = 992 


The Extent. from 34/4; to Ty ann from 44 to "IS 
nearly, the Diameter required. 8 


. By the Sliding Gunter, uss 


Set 3 vc on the outſide Piece, right againſt 1 on the 
middle Piece; then Be 44 on the firſt, is 14 on the ſe- 
cond, which 3 is the Diameter required, as before, * * 

Wei- 
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Note, In the Rule of Three Direm, if the third Number. 
be greater than the firit, then will che fourth Number be 
greater than the ſecond : But if the third Number be leſs 
than the fert, then * fourth will be leſs than: the 1 

' Example 3- If 30 Poo of Land * . 25 Pounds: A 
Fear, how much a Vear will 54 Acres be worth; y 


Jo do this, or any Queſtion in the Rule of Thres . 
in the Proportion let the firſt and third Numbers or Terms: 
be of one K ind or Denomination, and then it is-thus : As. 
39 . is to 25 Pounds, ſo is 54 Acres to 45 Wiese 1 


- + © 


1. By the Gunter with Compaſſes, thus 3 . 


The Extent bm 30 to 25, reacheth from. $40 r 1% 
yearly Rent required, 15 | 


2. By = TRY Gunter, it is ; hus; 5 


| Fax 2 , 


- & ® 
4 . . 


/ 


Set 30 2 be i 25,1 then againſt 54 on the firſt, is 45 on 


e RO as befo | * 

By this Time "ths Reader is, we eee ck ac 
quainted in the Way of working a Proportion ont the Line 
of Numbers, either by the fiding or plain Gunter, that it is 
needleſs to expreſs it in Words any more, being always the 


ſame: wo ſhajl therefore for the future ſet down the Pro- 


portion, the Manner of its Operation to Practice, 


except in Caſes. where the ie differs from the pre- 
coding, LIT 1 1 


oy 
Ke + 1 4 
f 


PROB. vm. n Rule of | Proportion Irverſe, or 
three Numbers given to find a fourth in an Itorrſe Proper 


tion, or in the backward. Rue Three the Line » 
Numbers. X * uf 2 . 


* this Rule you muſt note; if the 5 Numbef 


greater than the firſt, then will the fourth be leſs than 
the | becond. But, 17 2, If 


I 


2 OD 


7 
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2. If the third be leſs than the firſt, the fourth is to be 
greater than the ſecond. 
And to refolve Queſtions in the EY Rule of 
* bree, the Proportion is thus; 
As the third Number is to the ſecond, 0 is the erg to 
the fourth. 


Example. ' If 52 Pioneers make a Trench in 48 Hours, it in 
how long Time will 54 Pioneers make nf 


By the Dire&ions above, this is the Progertione: : As 54 
Men is to 48 Hours, fo is 72 Men to 64 Hours, the Anfwer 
to the Queſtion, from whence you may conclude that 54 
Men will perform as much in 64 Hours, as 77 Men i in 
48 Hours. 


PRO B. IX. 07 Duplicate gane or FOR PPAR Vi 
being given, to find a fourth in a Duplicate NP: by the 
Lin- of Numbers. 


TI H l 8 Rule is chiefly uſed in Proportion of Lines to 
perficies, &c. wherein the firſt a ſecond Terms 
are 1 1 of one Kind or Denomination. - » _ 4 


Example 1. If the Diameter of a FEY be 1, and; its 
Atea or Content 0.78539, what is the Content of a riſe 
wha Diameter is 14 ? 25 * 

To perform this, the firſt and ſecond Terms, (by = 
Note above) are to be Lines; that is, the Diameters given, 
and then the Proportion is thus: As 1 is to 14; ſo is 

0.785 to a fourth; and ſo is that fourth to the Content re- 


8 are 


1. By Gunter ich Compaſſes, thus; 
The Extent from 1 to 14 reacheth from 0.785 to t # 


and the ſame Extent laid the ſame Way from 11 reacheth 
0 8 the Content requized, . 


2. By 
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2. By the Sliding Gunter, it is thus; 


Bring 1 on the middle Piece right againft 14 on the 
outſide Piece; then againſt 0.785 on the firſt, is 11 on 
the ſecond; and againſt 11 on the firſt, is 354 on the ſe- 
cond, the Content as before. ; 


Example 2. If the Diameter of a Circle be 7, and its Area 
38.5 what is the Area of a Circle whoſe. e is 127 
K 113. For, 


As 7 is to 12, ſo is 38. 5 to 663 a anden 65 to 13 the 


22 required. 


Example 3. If the Diameter of a inte be 1, and its 
Area 0. 785, what is the Diameter of a Circle whoſe Area 
is 154? er, Tz" is its Diameter. 

Inthis, the Proportion is a Superficies to a Line, which is 


| thus: As Area 0. 785 is to Area 154, ſo is the Square of 


the Diameter 1, to the Square of the Diameter 2 8 


1. By ue with the 8 it is 8 * 


The Extent from o. 785 to 154 reacheth from 1 to 196 
the Square of the Diameter required, 


Then divide the Space between 1 (always the Middle 1) 


if the Number of Places be odd, but if even, the firſt 1) 
and 196 into two equal Parts; the Foot of the Compaſles 


in the Middle reſteth at 14, the Diameter of the * 


whoſe Area is 154. 


2. By the Sliding Gunter, it is thus; g? 


Set 0.785 againſt 154, and againſt 1 on the firſt, is 1 96 
on the ſecond; then find the Middle between 1 and 190 
which is at 14, the Diameter as before. 


Example 4. The Diameter of a Circle being 1, and jts 
Avea 9.785, what is the Diameter of a Circle whoſe Ate - 
is 113? Anſwer, 12 is the Diameter required. 

For as 0.785 is to 113: ſo is 1 to 144; the Middle be- 
enden it and 1, is 12, the Diameter required. 
5 E RO R 


1e 
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PRO B. X. Of Triplicate Proportion, or three Numbers 5 
being given to find a fourth in a Triplicate Propodtion by the 
Line of Numbers | 9 


T H I $ Problem concerneth the Proportion of Lines to 
Solids, and the contrary; in which always make the 
firſt and fecond Term to be of one Denomination. 


" Example 1. If an Iron Ballet weigh o Pounds, and its 
Diamter be 4 Inches, what is the Weight of another Iron 
Bullet, whoſe Diameter is 6 Inches. a 


To perform this, the firft and ſecond Terms are to be 
Lines, that is, the given Diameters; and then the Propor- 
tion 1s thus : A, 7 


As 4 is to 6, ſos 9 to 13-5 ; and fois 13.5 to 20.2, 
and ſo is 20.2 to 30 3; that eis, 30 Pounds and 3 Tenths 
of a Pound, which is the Weight required. © © 


That iu, 1, By Gunter with Compaſſes, thus; 


he Extent from 4 to 6 being laid three Times from , 
will reach to 30 Pounds 3 Tenths, the Weight required. 


And, 2. By the Sliding Gunter, it is thus; 


Set 4 againſt 6, and againſt 9 on the firſt is 13.5 on the 
ſecond; then againſt 13.5 on the firſt, is 20.2, on the ſe- 
cond; and againſt 20.2 on the firſt, is 30. 3 on the ſecond, 
that is 30 Pounds 3 Tenths, as before. * 


Example 2. If an Iron Bullet 1 Inch Diameter, weigh 
Pounds 0.1406 Parts, what js the Weight of another whoſe. 
Diameter is 4 Inches, it being of the ſame Metal? Anſwer, 

9 Pounds, For, | 


As His to 4, ſo is 0.1406 to 0.562; and ſo is 0.562 to 


2.25; and ſo is 2.25 to 9 Pounds, the Weight required. 


Exampſe 
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er 3. If a Gun 6 Inches Bore reguire 11 Pounds 
4 Powder, how much will ſerve a Gun 4 Inches Bore? 
Anſwer, Pounds 3.25 Parts. TEE ang 
For, As 6 is to 4, ſo is 11 to 7-3; and ſo is 7.3 to 
4.88; and fo is 4.88 to 3-253 which is Pounds * 3-25 Par ts 
of a Pound, or Pounds 3; of Powder, | 


Example 4. If an Iron Pullet 1 Inch Diameter weigh 
Pounds o. 1406 Parts, what ſhall the Diameter of that be, 
| which weigheth. 9 Pounds of -the ſame Metal ? Anſwer, 


"For iis thus: As 021406 is to q, ſo is 1 to 64, the 
Cube of the Diameter required; then divide the Space be- 
tween 1 and 64 into 3 equal Parts, and the Foot of the 
Compaſſes in the firſt 4 Part from 1 reaching to 4, the Di- 
ameter of the om Shot weighing 9. Pounds. 


* — 4 


II. "The 7 my the 12. of een 3 8 
ter's Line, in meaſuring Superficies, as re Glaſs. 


Land, c. 


PROB. I. The Length and Breadth 4 Square, or Long- 
" ſquare, Superficies being given, to Jus 2 Area or Content 


ereofe. 


* Proportion is this; As 1 is to the Breadch, ſo is 
the Length to the Content: 


' Example 1. A Plane Superficies, as a Board or plan K, 
being green to be meaſured, the Freadth thereof is 15 
Inches, and its Length 61 Inches ; what is the Content of 
it? Anſwer, 915 Inches. 


— 


For, as is to 15.4 ſo'i is "Ox 0 975 Inches, the Content 
required. | 


Note, Such as the Breadth and La th are, ſuch is the 
Content; ſo that if the Breadth and Length be Feet, the 
Content! is Feet; if Perches, then Perches, &c, | ; 
44 Example 


— — — — . — — 


4 
& 
] 
5 


Land. 
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Erample 2. A Piece of Wainſcot in Form of a long 
Square, whoſe Length is Feet 15.5 Tenths, and Breadth 
Feet 2.2 Hundredths ; what is the Content? Anſwer, Feet 
34.87 undredths. For as 1 is to 2.25 ſo is 15.5 to 
34.87; chat is, Feet 34 and 87 Hundredths the Content. 


PRO B. II. The Breadth and Length of a Super ficies bein 3 
given in one Kind of Meaſure, to find the Content thereof 1 
another Kind of Meaſure. * 


T H E Proportion is thus 5 As the Number contained in 
the Area of Unity in the required Kind of Meaſure, 
is to the Breadth ; ſo is the Length to the Content N 


Example 3. A Plank or Board 15 Inches broad, 61 Inch- 
es long, IJ demand the Content of it in Feet? Anſwer, Feet 
6.3 © Hundredths of a Foot. For you muſt note in a Foot 
Superficial, or a Square Foot, is 144 ſquare Inches, and 
therefore the Proportion is thus: As 144 is to 15 Inches, 
ſo is 61 Inches to Feet 6.35 Parts of a Foot, the Content. 


Example 4. A Piece of Land in Form of a Long Square, 
whoſe KRreadth is 30 Poles, Length 183 Poles: What is 
the Content in Acres? Anſwer, Acres 34.31 Hundredths, 


| Note, 160 Poles is an Acre, and the Proportion is thus: 
As 160 Poles is to 30 Poles, ſo is 183 Poles to Acres 
34-31 Hundredths ef an Acre, the Content of the Piece of 


. 


Example 5. A Piece of Painting in Form of a Long 
Square, whoſe Breadth in Feet is 3.5, and its Length 21 
Feet, how many Square» Yards is — Anſwer, 
Yards 8.16 Hundredths of a Yard, page 170% LR; 


Note, 9 Feet is a Square Yard, and the Proportion js 

cus bd | Ra n „ ie | 'A 
As 9 is 40.815 Feet, {6 is-21'Feet to Yards 8.16 Hun- 

dredtks of a Yard, the Content, PROB, 
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PRO B. III. The Breadth of a Superficies being given in one 


Lind of Meaſure, and the Length in another; to find the * 
Content in the greater Meaſure. YES 91S | Te 
ö 14 S tv... 1 * 92 n | 
T O do this, the Proportion is thus: As ſo many of the J 
: leſs Kind of the given Meaſure, as is equal to the Inc 
Length of one of the required Meaſure, is to the given 
leſs Meaſure, ſo is the given greater Meafure, to the Con- 1 
tent in the Meaſure required, Le 
| | of 
| £1 25 7 6. Admit there be a Board of 10 Inches broad, : | 
and 20 Feet long, I demand the Content in Feet? Anſwer, in 
| Feet 16.6 Tenths of a Fot. TOY ide 
F For the Proportion is thus: As 12 is to 10 Inches, fo 2. 
| is 20 Feet to Feet 16.6 Tent ks. 2 
Example 7. If a Board or Plank be 15 Inches broad, and Fe 
27 Feet long, what is the Content of it in Feet? Anſwer, 
Peet 33.75 Parts of a Foot, or 331 Feet. For as 12 is to 
| 15 Inches, ſo is 27 Feet to Feet 33.75 Parts. | hi 
| Example 8, A Board 7+ Inches broad, and 29 + Feet 4 
Jong, what is the Content in Feet? Anſiber, Feet 18.28. J 
For, it is as 12 is to 7 55; ſo is 29 435; to Feet 18.28 . 
Parts. | ; | | 2 
N | 
Example g. A Piece of Land in Form of a long Square, t 
whoſe Hreadth is 30 Perches, and Length in Chains 15.25 
Links (meafured by a Chain of 4 Perches in 100 Links) I 


I demand the Content thereof in Acres? Anſwer, Acres 
11.44. For it is, As 40 is to 30 Perches, ſo is Chains 
15.25 to Acres 11.44 Parts of an Acre. / 


PRO B. IV. The Breadth of a. Superſcies being gi ven to 
ind how much in Length will male à Hod, a Yard, a Perch, 
e dere, ae... ne . 

| Te do this, take this general Rule: As the Breadth is 1 

| to a Foot, a Yard, &c. ſo is a Foot, a Yard, Sc. to 

that Length which will make a Foot, a ard, Sc. 

13 3! | 7 a 7-6 I &xample 
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Example 10. If a Board be 72 Inches broad, how much 
in Length will make a Foot ſquare? 25 Inches 19.2 


Tenths of an Inch. 


For the Proportion is thus: A 7.5 is to 12, ſo is 12 to 
Inches 19.2 Tenths in Length, which will make a F oot. 


Example 11. A Plank is 30 Ra broad, how much in 
Length will make a Foot? AW Inches 4- 8 Tenths 
of an Inch. 

For as zo Inches is to 12, ſo is 12 * to 4 8 Tenths 
2 in Length. to make, a Foot, 1 | 


Example 12. A Pane of Glaſs being | in Breadth Feet 
0 2.5 henths, how much in Length will make a Foot ? An- 
wer, 4 Tenths of a Foot. For it is thus; 
As 2.5 is to 1 Foot, ſo is 1 Foot to 0.4 Tenths of a 
Foot in Length to make a Foot. | | 


Example 1.3. A Piece of Matting n 27 Inches THEE 
how much in Length will make a a Yard ſquare? Anſwer 
48 Inches, or 4 Feet. For it is thus; 

As 27 Inches is to 36 Inches, ſo is 36 Inches to 48 
Inches : But if the Breadth be given in Feet, that 1s, if for 
27 Inches it be 21 Feet, or 2.25 Feet, then it is thus; 

As 2.25 i» to 3 Feet, ſo is 3 Feet to 4 Feet in Length, 

to make a Yard ſquare. | 
"NY 


P R O B. V. The Diameter of a Circle being given, | to foi 
the Circumference. 7 5% 4:4 


„ re 


T HE * or Proportion i is thus: As 1 is to 3. 142 
3 the rbb to its Cireumſerenee. 
* 
— 14. If the PLES of a Circle he 15 Inches, 
what is the Circumference of it? Anſwer, Inches 47.13 
Parts of an Inch. 


For, as 1 is to 3.142, ſo is 15 inches to Inches 47+ 3 
Parts, the Circumference require... 
PR OB. 


"OOO — I — AE on ei arr 1 ů — 


. 
. 
— —ę— — — — — 2 ¶ ͤ— §D⁴— 


. ⁵˙—˙⅛i . ̃ ; 
. 
. 
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PROB. VI. The Circumference of a Circle being given to 
find its Diameter. 


T H E Preportion is this: As 3. 142 is to 1, oi is the 
Circumference to its Diameter. 


Example 15. The Circumference of a Circle being 44 


Fee, what i 15 the Diameter thereof? Hnſwer Feet 14, for 
* _— 


As 3-142 is to 1, foi is 44 F * to Feet 14 the Diameter, 


PRO B. VII. The Diameter of a Circ: being given, to fot 


its Area, or ſuperficial Content, Br 
| ger 


| | The Proportion is thus: Ini 


A® 1 is to the Diameter, ſo is 0.7854 to a fourth Num- 18 
ber, and ſo is that fourth Number to the ſuperficial 


Content required, | 
Si 
1 Example 16. The Das ee of a Circle being IS Inches, = 
what is the Content of it? Anſwer, Inches 176.7 Tenths, 12 


| 
| For it is, as 1 to 15, ſo is 0.7854 to 11.78; and ſo is 11.78 to 
| 0 176.7 the ſuperficial Content required. | 


P ROB. VIII The Circumference of a Circle bei ven 
1 fo find the Superficial — of it, 9 


The Proportion is thus: 


AS is to the Circumference, fo is 0.07958 to a fourth 
Number, and ſo is that fourth N amber. c to the ſuperfi- 
eial Content required : 1 


| 

| Example 17. If the Circumference of a Circle be 44 In- = 
ches, what is the Content ? Anſwer, lande; 1.54.06 Ne 
 .tredths of an Inch. For it is, | 

| : 
| 


. 


As 1 is to 44 fois: 0.7958 to 3.5; and als $510Jnche 
JII 


* 


254-06, — required. 


| 


| 
| 
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Il. 75 Uſe ef Line of Numbers, in ſolid. Meaſure, fuck, 
| — 08 Timber; Stone, Gaupgingy Sr. e 


* K 7s 


8 PROB, 1. The Side of a Square Solid being given in Inches, 


to find how much in Length will make @ Foot Solid. 


* 171 


ſo is 12 to a fourth Number; and ſo is that fourtly 
Number to the Length required to make a Foot Solid. 


| Example 1. A ſquare Piece of Timber or Stone, whole 
Breadth and Depth are each 8 Inches; how much in Length 
will make a Foot Solid ? Aaſtoer, 27, Inches, or 2 Feet 3 
Inches: For it is, as 8 is to 12, ſo is 12 to 18; and ſolit 


18 to 27 Inches in Length, to make a Foot. bl > 5 85 


L Example 2. A ſquare Piece of Timber or Stone, whoſe - 
Side is 2 Feet or 24 Inches; how much; in Length will 


make a Foot? Anfwer,. 3 Inches. For it is, as 24 is to, 
12, ſo is 12 to 6; and ſois 6 to 3 Inches in Length, 
to make a Foot Solid. 5 „ 


„ 07.4 


PROB, H. The Side of a Square Solid given in Feet Meas" 


ſure, (that is, the Decimal Foot, er '@ Foot divided into 
100 equal Parts) to find how much in Length od mata ar 


OY 


bie 

8 CCW 
HE Proportion is thus: As the given Side is to 1, fo is 
1. to a fourth Number; and ſo is that fourth Number 


to the Length required to make a Foot Solid. 

Example 3. A ſquare Piece of Timber, whole Side is 
1.52 Feet; how much in Length will make'a Foot Solid? 
Anſwer, 0.432 of à Foot. For it is a8 1.52 is to 1, ſo is 
1 to o. 658; and ſe in 0,655 to 0.437 of Fett. 

ee Jie 324 1 


F 05 


4 ”Y . 
wh. 0 


Fort Solid. _ 580 
(2 0 


wh & 


A 1 * 1 
PRO. 


19% 


7 HE Proportion is thus: As the given Side is to 1 


— ———ñ6 ty 


— 4 — — 


* 
17 
7 


— > 932 — — — — — — —— * 
— :*«c*„«*«*56 — — — —— — — — * = 


any 
— — 


_ 


— po. DE Ce en id 


——  — TIA — a ol — 
— U—B— —œ 


© CS —— — A 


—— 


—— — 


CITE) —— 
— '—— . er a 


- 
| 
P 1 
4 
i 
1 


—— 
. 


* ** * —U—ü—ü—ü—- 9 — — 
— — — —— —— — — pe CL = 
: : 


The Mariners Compaſs Reñißed. 


ROB. 111. 75% Breadth * Depth of a Solid, wh two 
Ends are equal long Squares, (viz. Reftangles) being given 
in Inches, or in Foot Meaſure ; z 70 find _ __w in pt 
1 note q Foot Solid. th 


. HE Proportion for lachs is thus: es is to the 


Breatlth, * 00 is the Depth to a fourth Number: 
Then, | | 


rs SQ 2 NR 1 


As chat fourth Number i is to 12, foi is 12 to the Length 
in ebe to make a Foot Solid, 


2. i Prapetiich for F oot-Meaſure i is chüs: : As 11s to 
the Breadth, ſo is the Depth to a fourth Number; and then, 
as that fourth Number is to 1, ſo is 1 to the Length in 
F Pome? n to make a F oot Solid. 


Efanpll 4. . A plece of Timber or Stone, whoſe Breadth | 
is 11, and Depth 19 Inches; how much in Length will 
make à Foot ? Anſwer, 8.27 Inches, For it is as 12 
is to 11, ſo is 19 to 17.4: And then fay, as 17.4 is to 
12, ſo is to 12 to 8. 27 laches i in YG Ty: to make a F ot 


Solid. THO FL % 


"Era 2. 3. * piece of T imber, in Breadth o. 75 Feet 
and Depth 125 Feet; how much in Length will make 


2 Foot Solid ? 1 1.06 Feet. For it is, as 1 is to 


9.75, ſo is 1.25 to 0.94 : Then ſay, as 0.94 is to 1 fo 
1 to 1.06 Wu in Length, to make a vey Solid. 


PROB. 10. The Side of a Square Solid, and its 1 f 
being given, to find the Content. £ 


Is W H E N the Side is given in Inches, and Length, i in, 

Feet, the Proportion is thus: As 12 is te the given 
Side, ſo is the Length to a fourth Number; and loi is that 
Nan tothe Content in Feet - 


hk Meaſure the Proportion is thus. As 1 is to the given 
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When the Side and Length are both given in Poot⸗ 


fourth Number to the Content required. 


Example 6. A Square Piece of Timber, whoſe Side le 
9 Inches, and Length 35 Feet; how many Feet of Tim- 
ber are in it? Anſwer, 19.68 Feet, For it is, 


As 12 is to 9, ſo is 35 to 26.25 and ſo is 26. 25 to 1 


5. cet, the Content Nl 


Example 7, APiece of Timber 16 Watt "ER? 24 | 
28 Feet long, how much! is the Content ? Anſwer 50 8 


For it is, as 12 is to 0 ſo is 28 to 37.3, and fois 


37.3 to 49.8 Feet, the Content of che Piece of Timber. 


Example 8. A Stone, 2.75 Feet Square, and 7.5 long, 
how much .is the Content? Anſwer 56.72 Feet. | 


For it is, as 1 ; we Ga ſo is 7. 50 to 28.6; and ſo is 
20. 5 to 56. 7 Nu the ontent W 


P N 2 B. v. The 2 th, Breadth, Lad Depth of « a Square 
"Selig leine given, to find the Solid Content,” "20 


* F the Breadth and Depth be given: in 1 * the 


Length in Feet, the Proportion is thus: As 12 is 
to the Bread) ſais thei Depth to a fourth Number. Then 
ſay, As 12 is to that fourth anden, 1 is the aw in 
FO to the Content in Feet. 4 | 

100 100-121 14 1811 : 
2, When the Length, Breadth an th are y ven in 
Favot-Meaſure;' Meet Thee peat Dt real a e 
Breadth; ſo is the Depth to a fourth Number: And then 
again lay, As 17 to chat foutth Number, ſo is the Length 
to the Content in Feet. 
Is -: 815 Example 


—̃ ͤ ö 
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Example 9. If a ſquare. Piece of Timber be i bin Breadth. 
19 Inches, Depth 11 Inches, and 20 Feet 1. 5 0. 
much i is the Solid Content? Anſwer, 29.03 Feet. 


For it is-thus : A822, is to 10 ſo is 1, to 17.4. Then 9 
lay, as 1 4s to 17.4 ſo is 20 ey: -03, Feet the Contents 
-requi 1 


. 4 10. — inches 854 73 Iaches Jong | 
and Feet 151 or 15 15 Feet in Length ; how much i is the | 


Content? Anſwer, 27.5 Feet. WY 
For it is, as 12, is to 20; ſois 13, to 21. 67 And then as 


:21-isto 21. 67 n in 15-25, to. 27. 5, that is 275 Feet 3 is. the 
Contents. 


Example 11. A f uare Peg of 8 1.25 1 eet ay 
Feet 0.56 deep, and 36 Feet long; how much! is the Ge 
.tent ?-Anſwer, 25.2 Feet, For it is, | 


As 1, 8 to 1.25 5 ſo ls o. 5b, to o. 7 and then, Fee * 


— 41 . ? 


.t0:0.7; ſo is * 25.2 Feet the Content required. 


P ROB. VI, The Diameter f a Cylinder being given, to ful. 
_ bow much i in length er make a Foot Selig. | | 
1. 1 F the 8 be give en in Inches, the Proportion i is 
i 


thus: As the given Diameter is to 23.53; o is 12 to 
za fourth Number; and ſo is that fourth Number. to the 


Length required to make 2 Foot Solid. 85 


2. When the Diameter is given in Fest Meaſure, | 
Proportion is thus: As the given Diameter is to 1. 2283 
js 7 to a fourth Number, — ſo, is that fourth Number to 
the Length, which will make a Foot Solid. 


Example 12. A round piece of Timber, or Stone, being 
25 Inches Diameter ; how much in Length "will make. a 
Foot Selid ? Anfwer, 9.76 Inches, Fat ita. 


| ET £ 
ob : 
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As 15 is to 13.531; ſo is 12 to 10.82, and ſo is 10.82 to 
9:5 Inches: But ſuppoſing the Diameter of the ſame to 
be taken in Foot Meaſure, then the Queſtion is 1.25 Feet: 
and how much will make + Foes: Solid ? ö 
of a Foot. | | 


For it is thos : As-1.25,-is to r. 28; fo is Tito: 0. goa 
and fo is 0: 902, to o.815 of a Footto make ans Foot. 


PR.OB. VII. The Circumſerence of a Cylinder ae given 
to find how. much in Length will made a Foot. Solid. 
Tr: W HEN" the Circumference ischen ig Inches, the- 


Proportion is, 


As the Circumference is to 42.54, fo'is 12 to a font 
Number, and fo is that fourth Number to the Length e- 
quired to make a Foot Solid. 1 


21. But if che Circumferggee be given in Foot n. 
en che Proportion is, 


As: the Circumference is to 3.545, fo is:1 fo a fourth 
Number; and fo is that fourth Number to fhe e 
to make a. Foot Solid. 3 


Example 13. If a round Stone or Tree, be. 44 Inches about, 
how much in Length will make a. Foot ? 2 11.22 
Inches. For it is, 


As 44 is to 42.54, ſo is 12 to 11.6 j and ſo is 11.6 te 
11. 22 Ine ; | 


But ſuppoſe the ſame was meaſured Foot-Meaſure 
and the Circumference found to be 3.67 1. how much 
in Length will make a F oot ? Anſwer, 0.933 Parts, for 
. It-it es; 3 


* 4 is to 33081 ſo is 1, to 0.9663 rien 
0.933 of a Foot, 


. EE CLE TTY IDO 2 NCT EY OE OILY 


ES 
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Rog. vim. The Diometer and Length of a Oli, beine : l 
515 Liuiven, to find the Solid Conte. 


W HEN the Diameter is given in Inches, "E 
"HWY in Feet, the Proportion is thus; 
= 13.531 is to the Diameter, fo is the Nin to a 
_ . and ſo is that A Number to the Solid 
Content in Feet. . Fo 


2. If the Dirnen and Length are = given in r oot- 
leaſure, then the Proportion 1s thus; 5 | | 


As 3.128 is to the Diameter, ſo is the Length to a fourth 


Number; and fo is that fourth Number to the Content 
8 i 


24101 boi 


Example 14. A round Piece of Timber 10 Inches thro' 
and 30 Feet e how many Feet of Timber are in it! 
Anſwer, 16. 38 Feet. For it is, as 13-531 is to 10, foi is | 
30, to 22. 16, and fo is 22.16, to 16.35 Feet, 


Por ſuppose the ſame Plece | is meaſured by Foot Meaſ ure, 
0. 83 of a Foot through, then the Work is thus: 


As 1.128 is to 83, or 0.8 3» ſo is 30 to 22.16 x and fo is 
22 16 to 16. 38 8 


44 Þ 


PROB. IX. Toe Circunferenc and Length of a Grinder, 
; 3 being given, ta find the Sifid Content. 


1. IF. the Circumference be given in ——_— the Length 
in Feet, the Proportion is thus: 4x 54 is to the 

Circumference, ſo is the Length to a * umber; and 

ſai is hat fourth Number to the Solid Content i in ed 7 


2. When the Circumference and Length are bet t' given 
in Foot-Meaſure, if the frſt Term be made 3 545 {inftead 
* 42.54) the former Words will ſerve, bo K 
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Example 15. A round Stone or Tree, being 30 Inches 


about, and 25 Feet long, how many Feet Solid are in it ? 


Anſwer, 12:43 Feet. For it is thus: As 42.54 is to 3@, 
ſo is 25 to 17.63; and ſo is 17.63 to 12.43 Feet. 2 
Now the Compaſs about being taken in Foot-Meaſure 
is 2.5 Feet, and the Proportion is, as 3.545 is to 2.50, ſo 
is 25 to 17.63; and ſo is 17.03 to 12.43 Feet as above. 


Aste, When Timber tapers, that is, bigger at one End 
than at the other, it is cuſtomary to take the Breadth and 
Depth in the Middle of its Length, and by them to meaſure 

the Pieces as if both Ends were of a. Bignels. © 3 


Note 2. The Proportions for Foot Meaſures are the fame 
when all the Dimenſions are taken in Inches; only the Se- 
lid Content found is Inches, F 

Note 3. The Solid Content in Inches divided by 1729, 
the Quotient is Feet; but if divided by 282, or 231, the 
firſt is Beer, the latter Wine Gallons ; and how to di- 
vide by the Lire of Numbers was ſhewn in Problem IV. ol 
the firſt Uſes of the G unter. 5 „ 


PRO B. X. The Diameter of a Caſk at the Head and Bung, 
and alſs in Length being given in Inches, to find its Content 
in Gallons, Beer, or Wine, | e 


The K U LE is this 


1. As 1 is to o. 7, ſo is the Difference of the Bung and 

| Head Diameter, to a fourth Number, which being 
added to the Head Diameter, the Sum is a mean Diameter, 
reducing the Caſk to a Cylinder, Then ſay; 


PLE. 


2. As the Gage Point (which for Beer or Ale is 18.95, 
but for Wine 17.15) is to the mean Diameter, fo is the 
Length, to a fourth Number; and ſo is this ſourth Number, 
to the Content in Gallons required, F-49012. 26 2200 

L 4 | Example 
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"The Dane at the 23> ety w 39, A 28 


Head 20 
What 10 its Content in Gallons, Beer, or Wine? 


Diameter 20 Inches 


— 


5 Then Difference * 8 ao - 8 Inches 


"4, to wy 7 12 4 Ihe Gals 


| 4 wo 1 OX — B p a em Compalſis, , ? 
$i The Extent from 1 to 0.7 will reach, the fame Way. 


from 8 to 5.6; which. being added to 20; the Head Dia- 
meter, make 25. 6 for the mean n Then 


2. The Extent from 18.95 (the Gangs Point of Beer) 
to 25.6 will reach from 40, to 54; and that Extent turned 
over again reaches to 73, the Content in Beer Gallons, 


ta like Manner the Extent 8 TA I 15 ( the Gauge Point 


ine) to 25.6, being laid twice from will. cok! 
3, the Wine Gallons, us 46-484 


2. By the Sliding Gunter, thus; 


7 
. - "I 4 54 bf 
FF * C+ / ir 4445 


1. Set r againſt 0.7;” and againſt 8 on the Firſt, is 5.6 
vn he Second; which added to 20 Cen Head Diameter) 
makes 25. 6 for the mean We 


* 2 2. Set. 


. - Bqompla, 16 Suppolo a Cult whoſe Length i is j. L 
nc 


w r Wine Gaflons 89. 1 Tenth, 
. e VT 


% 
wm. id 2 
__ 1 


oy 
* 
- 
—_—— a © --- 
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23. Set 18;95/(the Gauge Point for Beer) on the Firſt," 
againſt 25.6 onitht: Second; then againſt 40 on the Firſt; 
is 54 on the Second, the Content in Beer Gallons. 


Alſo, if you ſet the Gauge Point for Wine 17.15 againſt 
the mean Diameter 25.6, then againſt the Length of the 
Caſk 40 on the Firſt, gon will find 59.7 1 on the Second; 
and againſt 59.71 on the Firſt, will be had on the Second 
$9.12 the Content in Wine Gallons 


PRO B. XI. The Lingth of « Ship's Keel and 'Breadth as 
the Bram being given to find her Tonnage. | 


| EE; the Practice of N about Lenden, to 
1 multiply the Length of the Keel, and Breadth and Half 
Breadth at the Beam, into one another, and to divide the 
laſt Product by 94, whoſe Quotient they count for the Ship's 
Tonage; from whence I frame the following Propertions 
16 be wrought by the Line of Numbers. 
1. As 188 is to the Breadth, ſo is the Breadth to a fourth 
Number. Then fay,, N 4 +3 


2. As 1 is to that fourth Number, ſo 


is the Length to the 
. Tonnage required. . „een 


z 
RET 10 Ned e 1994 | 6. A113" 
Example 17. Suppoſe a Ship 72 Feet by the Keel, and 24 
Feet by the Beam: 1 demand her Tonnage? Anſwer, 
220.6 Tons neareſt. See the following Work; 
As 138 is to 24, fo is 24 to 4.06, and then, . 
| * 1 1 f T K / g ts 10 RF 14 1 
As 1x is to 3.06, fois 72 to 220.6 Tons. THY 


1. By Ganter with Compaſſes, thus; 1 

1. The Extent from the given Number 188, to the 

Breadth of the Beam 24, will reach from (the ſaid Breadth) 
24 to 3,00, Then, 2b widow 38 a3 » 

The Extent from 1 to 3 66, will teach from the Len gin . 

of the Keel 72, to 220, Tons, the Tonnage Fund 


＋ 
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| IE Or more briefly thes: The Extent from 13.7 1 (which is 
| the Square Root of the given Number 188) to the Breadth - 
| of the Beam 24, being turned over twice from the Length 
5 5 the Keel 7, reacheth to 220.3 Tons as before, 

| By the Sliding Gunter, thus; ĩ 


| eh 1: Set the . Number 188, againſt the Breadth of 1 
| 
| 


Ship 24, then againſt the ſaid Breadth 24 on the firſt is 3.06 - 
on the ſeconed : Then, „ n 2 1.00 


2᷑. Set 1 againſt 06, and aga Wt of the 
1 Keel 72 on __ fir ty 1s 220. 5 ty Ty one : ſecond, as 
before, , 


* r O B. XII. To * the 7 W F a Bor, Bali or en. 
E's r its Longth, Breadth and Depth given. TIT 
| q The RULE is thus: 1 5 SET 


8 


A. 66 is to the Breadth, ſo is the Deptt to 4 fourth 
Number : Then, 44 


2. As 1 is to that fourth Number, fol 18 the Lege to.its | 
1 onnage required. : 


"Bxdmple 18. A Caſe or Bale wg? 6 Feet dock, 4 Feet 
deep, and 10 Feet long, I rn its T de wat ? Kun, 
3-6 Tons. For it is thus x : 


1. By: Gunter” s Scale with 88 4 


1. The es from the given Number 66 to the Rreadth 4 
6, reacheth from the Depth 4 to 0.363: Then, | 


2. Fhe Extent from i to the laſt found Number o 0. 363 
deing laid from the Length 10, reacheth to. 3.63 that is 
3:03 Tons, or bomembaf mote than 34 Tons. 


B the Sliding Gunter, thus; 1 


— — «%% — 
l * 


* 
22S 7 


— 


* 


+} (3: 9 N 


Bale or Cafe . then againſt the epth, of it.4 on the firſt, 
ou will find 0.363 op t u the ſecond, a fourth re e 
uenbet : Then, 2. Set 


1. Set the g wen Number 66, a inſt the Breadth of the i | 


* 


ap _—s ww 


againſt the 
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Set 1 againſt the ſaid Proportional Number 0.36 
. againſt the Length of the Bale or Caſe 10 on thefirk, 


will be found on the ſecond, 3.63, or. $2 the T. 
of the Bale or Caſe propoſed. . " 4 ; 1 * 21 pag 


Note; That 66 F eet is the A Fre of z-C aſe that wyl 


incloſe two Engliſh Butts, but the*Cantlings of them are 
better than a third Part; therefore allowing 26 Feet for the 


Cantlings, the . Wie g 40 Net are en W 12 | 


the Rule is, 


1. By the Gunter with Com paſſer the aforefit Haube 
1. The Extent from the given Number 40, to the Breadth 


of the Cafe or Bale 6, will reach from the Depth 4 py bi | 
a fourth Proportional Number: Then, 


2. The Extent from 1, to the ſaid. fourth 8 0 > 


will reach the ſame Way, from the * LO, to ne 


the Content of the Caſe or Bale required. 
2. By the Sliding Gunter, thus 


x. Set the given Number 40, againſt the Breadth of the 
Bale or Caſe 6, then againſt the Depth or it 4, on the rt, ds 


0.6 on the Second, a. fourth Proportional Number: 3 


2. Set 1 againſt the ſaid Proportional Nes 0.6 
Lamm of the Bale or Cafe 10 go Ny 
vou will find on the Second 6, che ＋ 8 0 1 fl 


Caie propoſed. | 
FBO B. XIII. The Diameter of a Globe being oO, 


the Solid Content, 1 
The R U L E. a1 


As r, is to the Diameter; ſo is 0, 18580 to a ar Nüm- 


der; and ſo is that fourth Number to a hfth.; ang ſo 
is this fifth, to its ſolid Content required. 


Example 19, A Globe whoſe Diameter is 8 Inches, what 
is the folid Content? Anſwer, 268 Jockayiy For is is 


"As is to 8, ſo is o. 52 36, to 419; and fois 4. | 
33-53 and ſo 5 33,5. to 268: Inches the“ - fa Corte 
the Globe, | 
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'PROB. I. The Diameter and Weight of any Piece of Ord- 


*** hc being known, to find the Weight bf any other, being of 
the ſame Metal and Shape, and its Diameter known. 


Like Sofifs are in Proportion, as the Cubes of their homo- 
* lozous Sides. Therefore the Rule is thus 
F A >the Diameter of the known Gun, is to the Diam«ter 
* ®of the Gun whoſe Weight is required; ſo is the Weight 
of the knownGun, to a fourth Number, and fo is that fourth 
to 4 fifth; and ſo is that fifth to the Weight required. 


©" Fxample 1. Suppoſe a Braſs Saker, whoſe Diameter is 
17.5 Inches, and Weight 1900 Pounds; what will a 
Braſs Gun weigh, whoſe Diameter is 8.75 Inches ? Anſiver 
$57.4 Pounds. Por it is thus: OO 
281 Fe 1 5 £3? 
I. By Gunter's Scalt with Compaſſes, 

 TheExtent from the Diameter 11. 5 to the Diameter 8.75, 
being laid three Times from the Weight 1900, will reach to 
$37.5 Pounds, the Weight of the Gun required. And, 


X. - ' # 3-4 "007456 


* 


. 2. By the Sliding Gunter, LIED 
Bet the Diameter 11.5, againft the Diameter 8.75, 


then againſt the Weight 1900 on the Firſt, is 1445 on 
the Second ;, and againſt 1445 on the Firſt, * 1100 on the 
Second. Alſo againſt 1100 on the Firſt, is 837.5 Pounds, 
we Weight required, on the decor. 


PRO B. II. Howng the Diameter and Weight of one Piece 
_ of Ordnance, and the D.ameter of anather Piece of another 
etal given; to find the Weight of the laſt, it being of thy 
FV 
nnr ? eu ia thus ; \ 
v. FIN D the Weight of the Piece as if it had been of 
the ſame Metal as the propounded Piece by the laſt 
— re. 
#4 ws a 


» * 
oli 


* 
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- 2. Conſider the Proportional Weights of Metals, which 
are known by the following Tuble of ſpecific Gravity, eſti- 
mated from the lateſt and moſt approved Experiments. * 


| Caſt Braſs 3 8.208 
Caft Lead is . Tas 11.26 iͤ HH * , 
Flint Stone 162 EA 


3 7 Caſt Bras Shad” . 8. os 
Cat 1 19 81 | Jef 7 
. Flint Stone 2.621 


a 
* 41 


1 


The Specific Gravity of Engii ih Pebble i is 2650 which 
is heavier than Flint Stone, and very near the Weight of 
Marble; Pebble Stone i 20; ; TO Stone 2.57, and 


Common Stone 2.5. 
G oh n 


3. Having the Weigh hts of both Pieces in one gert of 
Metal, you muft then Proportion their Weight accordin 


to their different Metals, by the bv woe Numbers © 
| thole eb r | 


71 


SEP 
: 


SVEN) 2. if lg gd Saker of 11. 5 . 
weigh 1900 Pounds; what will an Iron Gun (of the ſame 


| Shape)" weigh, whoſe; Diameter is g. Inches? dafuer, 
" Found... The Operation is thus: 75 | * , 


k. 1 find by Prob. J. 8.7 5 3 that a Braſs Piece of 
* 5 Inches — * weigh 837.5 Pounds; but be- 
caule this Piece is Iron, and the Proportion of Braſs > Iron 
(as aboveſaid) i is as 8, 208 i is. to 7.1353 therefore ſay, 


* A8 8 21. 1 7 135, fo is > $37.5 66748 Pounds, the 
Wight Lon Jun required, | 


F L 7 L £4 &® 4 + $4,548 "= * > 
N bas babe 9204 wid | +ROD. 


TYM > 


PRO. B. III. y knowing the | Allowance of Prwder for 
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ene Gun, te. find how a if %he ame Fenn 7 is reguifite 
Ver another Gun. 25 


The R U I. E. 


A= the Db of the Bore of the Gun, whoſe El 
ance is known, is to the Diameter of the Gun whoſe 

Allowance is required; ſo is the Allowance given, to 

fourth Number, and fo. is that fourth, to a fifth, and 

is the fifth, to the Allowance required.” * 


But note; here it is underſtood. that both Guns are alike 
fortified, that i is, that they ſhall have the ſame An og 
* Weight and Thickneſs of Metal. | | 


'” Example 3. If a Saker of + .5 Inches Bore kd? = | 

Pounds of ?owder, what will a Demi- Cannon of 6.5 

tha: Bore require? W 25.62 Pounds. For it is 
us : 


As 3: 5 s to 6:5, ſo is * 443 124 b 7. 400 15 803 | 
and ſo is 1 3 80 to, 25.02 Pounds the Weight of Powder for. 
the Demi-Cannon, in- Proportion to the given Saker, Rue 
ſuppoſe the Weight of the Laker to be 1600,and theWeight 
of the Demi-Cannon booo 3 What Allowance of Powder 
mh it then have? 


. By problem I. Find the « Weight ofthe Demi 883 5 
in Proportion to the Saker's Weight, which is thus: _ | 


1. As 3.5 is to 6.5, 0 is 1600 to 1297; and fo is 
297% to 5517, and To is $517 to 10246 Pounds, the Weight 

the Demi-Cannon, requiring Pounds 25.62 parts of 
Powder for its Loading. Bur —_—_ its s Weight? is * 
poſed to be 6000, ſay, 


2. As 10236 is to 6000, ſo is 25. 62 to 15 Pounds, the * 
Allowante of Powder for the Demi- Cannon of 6. 5 Inches 
Bore, 3 6000 Pounds, at the Rate 7 Saker 


es Bore, weighing 1600 Pounds, and re 2 
de of Powder. 6 15 PRO 
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1 PRO B. IV. 3 the Diameter and Weight of one Bullet, 


and the Di ameitr Wi another. Bate given, to 4 the Weight 


* 


of the latter, 
| The . wv L E. 


Te Weight of Bullets (of the ſame Metal) are in Tu. 
licate Proportion of their Diameters, and wrought by 
be Dire&ions in Problem X. of the firſt Uſes of the Gunter. 


ds — 4. If an Iron Bullet 4 Inches Diameter which 
9 Pounds; what will an Iron Bullet of 6 Inches Diameter 
weigh ? Anſwer, -30.375 Pounds, For it is thus 1 


As 4 is to 6, ſo is 9, to 13.5 and ſo is 23.510 20, 3 
and lg i is 20, 25 10 30. 875. Pounds. 1 


P R O B. v. Two Bulle equal in N ho of Aerea 
Metals; ; by the Diameter and WWaight of the one, to Alt he 
ITN f tbe _ . 


I. - 4 4 
A + : 


A 8 the ne of oy Metat' is Ms che 8 ſo is 


the Weight of the given Bullet to the Weight of 
the Bullet require. 


* Rxamplt 5. Suppoſe an Iron Bullet of 6 Inches Diameter, 
weight 30.375 Pounds; what will a Flint Stone Bullet of 


the ſame Diameter weigh ? W 11.158 Pounds, 


The e e is thus ; 

Mus 264 1 ; | 3 
By Problem IL of S he „Neben of I W to 
Flint Segue is as 7-135 is to 3. 621 : therefore it is, 

N | 


* 


af Wh l. the $:0ne YO 
"REL ATI F808, 


$ 7. A is to 2.627, 0 is 30-975 11.158 1 | 
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PR'OB. VI. ler the Diameter and ile Baller 


one kind. o f. Metal, and the Diameter Bullet « 
"Sy 2 given, to find the Wi of he ww. = 


4%. \ . ** * 
118 ii 


The R U L E. 


1. vr the Weight of i it (by Problem IV. ) as if it was 
the ſame Metal... oa oe ol gy 105 


5 ads 


Then find its Weight Jet3 idk to the Pry * 
che Merle by the laſt Problem, and it is done. bs 0 f 


eee 6. If an Iron Bullet 4 Inches Diameter, weigh: 1 


ounds what i is the Weigh t of a Leaden Bullet 6 Inches 


Ne ? Anſwer, 47.93 
lowing Operation : 


1. As 4 is to 6, fo ig h to 13.53 ; "and fo is 13.5 t6 20. (265 - 


and ſo is 20.25 to 30. 355 Pounds, if it Had been Iron, but 
as it is Lead, ſay, 5 


he Weight, being Lead. 


nb The Uſe of Gunter's Scale on] Navigation 
\ wt Ne n 5 


10 If 8 6 


- 7 13 1 
A 8 1 | 3 ISLET I 0 ab £4 22 ; 
4 


The Courſe a Diftance, ſe Giled being given; to find the Di 7M 
25 er of Le ah7 and Departur: frum the Me . * 


| Twp doithis, the Proportiohs are theſe: #4 


as! Radius is to the Diſtance, foi is the Sine of the core 
to the Deramere from the Merdlan. 71 $146 V4 
» #1 9415s *14.4 
2. As Radiy iys is to the Diflance, io is the Sine Comples 
ment of the Courſe to the Difference of Latitude. A 


59 


. 


portion, may be any of theſe, 1. Point 


- 


1. J n to the fol- 


2. As 7.135 is to 11. 26, Wu 30 37s 0 47 93 Pounds 


Nete, The Radius accotding to ne Nature the pic | 


# 
—_— mm 1 SA. Lad 


T ba Mariner s : Come Refifed. * 209 | 


8 Points 1 Sue Rhumbs. i 
of Dates n \the Lins 5 n, : 
45 Degrees . f e 
es Lin Conveniency, that ack! þ Proportion may fland in 
one Line. a 67 | 
Let 605 8 | 8 ; 
8. e. Sine r 
= 12 +1414" — try 4 ten. 
6. 4 Tangent ac ement 
_ Crs, land for 4 Courſe | 
Diſt. | I Diiſtance ſailed 
Diff. Lat. X Difference of Latitude _ 
Dep. Depart. from the Meridian. 


Example. Tf a Ship Saif SW. by 8. 104 Minutes from 
Latitude 1d. 45m. North, I demand what Latitude ſhe is 
in, and her a from the Meridian & 


*. * isto regt ws {3 Jroins ws 18 l 


x 1. By — with Compaſſes, thus 3 4 


_ The Extent from 8 points on the Line of Sing 8 . 
to to Min, nd the Line of Numbers) will reach the fame 
Way from 3 Points (on the Line of Sine Rhumbs) to 58m. 
(on the Line of Numbers) which is the Departure from 
the Meridian; and the Compaſles kept at the ſame 7+ 4 
tance, will reach” (the ſame Wa y) from $5 Points 13 
Line of Sine Rhumbs) to 86 Mitetes (on the. 
Numbers] which js the Difference of Latitude. 


Note; The Courſe is 3 Points, becauſe SW. we 8. 
is 3 Points from the Meridian or South; and 5 Points is the 
Complement of the Courſe, becauſe S.W S. is 5. Points 
from the Parallel or . n e like in any 
other Courſe, | 

2, By 


— — — — 
= 


K — — W + . ́.,“.. . RR. A, 


„ 


_ . ſecond, the 


— 
, 
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By the Sliding Gunter, thus : 


Slide 104 min. on the Middle Piece, againſt g "IVY 
on the Line of Sine Rumbs, on the lower outſide Piece; 
then againſt 1 on the firſt, is $74 Minutes on the 

parture from the Meridian, and againſt 9 


Points on the firſt, is $6 Minutes on the ſecond; the Dit- | 
ſerence of the Latitude. 


3 £2 0 MW. 
Laticude ſailed from - - =» _ 45 North 
Difference of Latitude 86 Minutes, or 1 26 South 


— — — 


| SubtraQ gives the Latitude required =. © 19 North 


ab#06.; Bret . 
The Curſe and Difference of Latitude being given, to fnd the 


mo 1 Ne. ſailed, and the Departure from the Avid, 


To do this, the Proportions are theſe : 


1. As the Sine Comp. of the Courſe is to the Difference 
. e ſo is Radius to the Diftance run. 


2. As the Sine Complement of the Courſe is to the D. f. 


ference of Latitude, ſo is the Sine of the Coutſe to the 


Warane from the Meridian. 


Example. Suppoſe a Ship fails N. N. E. from N. 1 
of 2d. 15m, South, and then by Obſervation is in La:itude 


1d. 22m. North; what is her n failed and Depar- 
ture from the Meridian ? 2 M. 


Latitude failed from 2:15 South 
Latitude by Obſervation | ö—L—HI—— 2 1 22North 


2 


— 


Added, gives A Difference of Latitude 3: 37 which 


reduced into e by wultiplying by 60, is 247 Min, ; 


Then, 


see ſo is, 423 6 pts. to $235 the Dil. 


90 the Dep. . 


-. CASE 


ch 


be 


3 


1 
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"The Courſe pr Departure from the Moidion 1 given, Wa. 


Find the Diſtance run, and the Difference of Latitnde.. 
4 ot This is performed ** theſe Proportions. 6 =, 
1. As the Sine of the Courſe i is to the Departure from Ba 


| Meridian, fo is Radius to the Diſtance-ſailed. 


23. As the Sine of the Courſe is to the Departure from | 
the Meridian, ſo is the dine Complement of the Courſe to 
the Difference of Latitude. | 
| Example. If a Ship ſails SE by E. from 1d, 10m. North bf 

Latitude, till her Departure be 92 Minutes, what is her 


110 Dik. 


' Diſtance failed, and Latitude the is in? 
As 8.5 Pe. is to * M. . % 8. 15 . 1 be. 


Latitude kalled frown - . n 2 0 1 1 I 
Difference of Latitude br Mines or Nn Ev. South 


— 


SudtraKted,gives the Latitude the Ship is in 0: 9 Noth © 
„ e e 


3 


'The Diftanee hal and Difference of Latitude being given, 6 
3 8 3 © Departure fon the ug g 0 ; 


. 91 


The Proportions are cheſe: 


1 A8 105 Diſtance failed is to the 9 fo is ad Dit. 
ference of Latitude to the Sine Complement of the 
Courſe: i 
2. As the Radius is ro the Diſtance failed, fo is the Sine 


> of the Courſe to the Departure from the Meridian, 


Example. Admit a Ship fails between the S. and W. 99 
Leagues from the Lizard, in 49d. 57m. North 1 
and then by Obſervation is in 40d. 27m, North Lati 
what is her Courſe and Departure, from the Meridian ? 


os F *. 7 pr " « = 
F * ; ' „ ' ® 4 | : : 1 
Q 9 * \ 19 N N 4 * A * jp 4 | 
f . I - „ 
bi a \ : * * 8 « My * 1 5 . 
* % 3% +4 8 W. * * * "= " = » * — = 
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44 D. M. 

Latitude failed from — — — 99 : 57 North 

5 Latitude dy Od ſervation s 27 North- 
The Difference of Lastude - 3: zoor7ol.. | 


1. As 98. Leagues, 1 Degree ſo is 70 


Leagues to Sine 45d. 30m. whoſe Complement 444. 30m. 
is the Courfe from the South Weſtward, that is, 0 
Weſt neareſt: Then, 


2. As Sine 90 Degrees is to Leagues, lis Sine 44d. 
zom. to 68.4, Leagues, the Departure from the Meridian, 


+ . By Gunter with Compaſſes, 
I, The Extent from 98: Leag. on the Line of Numbers, 


to go Degrees on the Line of Sines, will reach the ſame 


ay wor 70 Leag. on the Line of Numbers, to 45 Deg. 
* in 3 ine of Sines; which being ſubtracted 

rom 1 « leaves 44d. zom. for the Courſe. 
he Extent frem go Degrees on the Line of Sines, 


wg Leagues, on. the Line vf Numbers, will reach from 


zom. on the Line of Sines, to 68.4 Leagues, on the Line 
of e which. is the Departure from the Meridian. 


2. By the Sliding. Gunter. . 


», Bring 98 Leagues on the Line of Numbers on the 
middle Piece," againſt 90 Degrees on Line of Sines, on 
the out- ſde Piece ; then right. againſt 70 Leagues on- he 
Firſt, is 45 Deg: 30 Min. on the Second, which is the 
Complement of the Courſe, and ſubtracted from go Deg. 
gives 44d. zom. which is near four Points from the South 
towards the Weſt, or South Weſt. 

2. And as it now ſtands, againſt 44d. zom in the Line 
of S ines on the outſide Piece, 18 68.4 Leagues in the Line 
of Numbers, on the middle Piece, bien 18 the Departure 

from the Meridian. Or ſet g8 oh Te Line —— Numbers to 

8 Points on che 8ine Rhumbs; then againſt 70 Leagues 

on the fir ſt is 4 Points, and ſomewhat ove for tes t 

ne, ee * einne 


The Dy/tance run, and the ts Doane po the Meridian bei ng 


given, to find the Courſe and Difference of Latitude. 
he 


3 


th 


. ·‚ I Joes 


Complement of tl 


and Eaſt from Id. 19m. 
ture from the Meridian be 150m. what is her Courſe, and 


Sine 25d. ſo that the Courſe is N. Eaſtward, or NNE. 
A quarter Falt. | „Ni. 


Degrees, to 323 Minutes, the ifference of Latitude. 


The Difference of Lat. 323 Minutcs, or 5 23, North. 


- The Difference f Latitude and Departure vom * W 


of the Cour 
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The Proportions are a8 follow: 


WT the Diſtgice {#iledis to Radius; ſo is 3 | 
ſrom the Meridian, to the Sine of the Courſe, : 
2. As Radius, is to the Diſtance ſailed; ſo is the Sine © 
% to: the Difference of Latitude. 


£ 4 


Example. A Ship ſails 354 Minutes between the North 
outh Latitude, until her Depar- 


what Latitude is ſhe in ? f 
1. As 354 Minutes is to Sine god, ſo is 150 Minutes to 


2. As S. 90. Devi is to 354 Minutes, 0 is Sine 65 


0 . 


Latitude ſailed from is 7 EM | A 8 13 19 South | 


Subtracted, gives the Latitude the Ship is in 4: 4 North 
fo that the. Ship hath croſſed the Equator. * 


n VI. 


1 


Ln given, to find the | Courſe c and Diſtance N 
Jo do this, theſe a are the : Proportions : 
1. A8 the Difference of Latitude is to the Depittute 
from the Meridian, ſo is Ae to the Tangent | 


arture from 


2. As the Sine of the'Courſe is to the 
the Meridian, ſo is Radius to the Diſtance i 


Example, Balling between the North, and Wet, from. 3 
Port in 14. 59m. South Latitude, and then; arriving at 
another Port Which is in 3d. 8m. North Latitude, and 2 
Minutes to the Weſtwad of the firſt Port. I demand 
Courſe and Diltarice front the firſt Port fo 3 ws 


5 5 
. — = 
— 
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| | . 0 « 964 1% D. M. > 
Latitude of the firſt Port - --1 :- 59 South 
Latitude of the ſecond Port- 23 8 North 
J "Az 5 Ne —— — 1711 > 
Added, gives the Difference of Latitude $5.7 or 307m. 


* 


1. As 307 Min. is to 209 Min. ſo is Tangent 45 Deg. 
to Tangent 34 Deg. 15 Min. the Courſe Nork Weise, 
or NW. by N. neareſt. DR SOUR Aus pt ng 


is S. go Degrees to 307 
9 Forts. | N 3 | 
I. By Gunter with Compalles, thus: 


t- The Extent from 307 Min. to 209 Min. 66 the Line 


of Numbers will reach from 45 Deg. on the Line of Tan- 


gents (that now being the Radius) to 34 Degrees 15 Min. 


on the ſame Line of 


angents, which is the Courſe from 
the Meridian, 3 | | 7 


Nete, When the Difference of Latitude is greateſt, the : 
j 


Courſe is leſs than 45 Degrees from the Meridian. 
But when the Departure from the Meridian is greateſt, 
the Courſe is more than 45 Degrees from the Meridian. 


2. The ſecond Canon or Proportion for the Diſtance 
run, is wrought as in the ſecond and third Caſe, in Pages 


} 


3 KL) + % 


210 and 211. N 
u | B ace: 
2. By the Sliding Gunter, chus 


1. In this Caſe place the middle Piece in ſuch a Manner, 
that a Tangent Line may flide againſt a r me Line, 
and alſo Numbers againſt Numbers: Then bring 307 
Min. on the Line of Numbers on the middle Piece, againſt © 
209 Min. on the Line of Numbers on the outfide Piece, and 
againſt 45 Degrees on the Line of Tangents, on the middle 
Piece, on the other fide the Sliding Gunter, will be 34 
Degrees 15 Minutes on the Tangents on the out ſide Piece, 
Which is tho: Courle-required: Bag Bends, am 3.0: aw 


2. For the Diſtance, the Manner of worhing ls abs Game) 
as has been ſhewn in Caſes Firſt, Second, and Third. wo” 
T4 $4 | 6 


2. As S« 34 Degrees 85 Minutes, is to 209 Minutes, ſo © 
Tinutes, the Diſtance between the i 
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To reſolve a Traverſe by Gunter's Scale. ; 
Examiple r. A Ship in 40 Degrees North, Latitude; and 


5 Degrees 14 Minutes Weſt Longitade, fails firſt S. E. by 
S. 68 Minutes, then S. W. by W. 55 Minutes, and then 


W. N. W. 75 Minutes: I demand the Courſe.and Diſtance 


from the firſt Place of Departure, and what Latitude ane 
Longitude ſhe is in) 

To do this, Firſt find the Difference of Latitude and r 
Departure from the Meridian, for each ſeveral Courſe as 


directed in Caſe I. of Plain Sailing. 


2. Collect the ſeveral Differences of Latitude into two 
Sums, vz the Northing into one, and the Southing ints 
another, and in like Manner, the ſeveral Departures eitber 
Eaſt or Weſt, taking the Difference of the Northing ani 
Southing, for the Difference of Latitude, and the Biffer- 
ence of the Eaſting and Weſting for the Departure from 
the Meridian. by | 1 83x Co HE 


3. Having now the Difference of Latitude and the De- 
parture from the Meridian known, the Courſe and Diſ- 


tance may be found in the Sixth Caſe of Plain Sailing. 


4. The Difference of Longitude may be found by- this 
Proportion. * 1 a1 Fe 


As the Sine Complement of the Middle Latitude is to 
the Departure from the Meridian, ſo is Radius to the 
Difference of Longitude. See the Work following. 


VN — : \ p * . : 1 Be F IM 

T Courſe, as 8. 8 Pts. is to 68, ſo is 8. oo . San 95 
eee eee 

2. Coutſe, as 8.8 Pts. is to 55, ſo i 8. 45 5 


3 Courſe, as S. 8 Pts. is to 75, ſo is 8. ; 6-10 69.3 W. ing 


2 to 28.7 N.ing 


F * . . * ; 
* 44 7 N 1 5 27 \ x F 5 
: * 1 þ 1 7 
F Courſo 
. S ; | 4. 
2 1 , Ee .* r 
. : . : 4 by. * , k : 9 Th 


o : *317B« 1 724 30%” 5. nn 
* 


E eee Rectifed. 
| xs Dif. Lat. 1 r 


iſt. North South "Eaft ] 
— LT ETD | 
n , E Li . 4. WH 1 45-7 q 
e 
. 1 C2 GI FLIDND * 1282. 2 28.7 bs 87.4 3. _— 119.0 — 
| 5 £46538 28.7 E 
in 3 Di. Lat. 58.4 L ——_ 77:2 23 


| 1 Lien as Min, 38.4 is to Min. , 2, ſo is T. 45d. 
to 53d nearly the Courſe from the South towards the 
Weſt, That is, S. W. three quarters W. nearly ; And again, 


* 


As S. 53 is to min. 77.2. ſo is 8. god. to 96.8 Minutes, 


nearly the Diſtance from the firſt N off ** eparture. 
Latitude failed from - — — — 40: 00 North; 
The Diff. of Latitude min. 58.4 or — 0: 58 Southerlyß 


7 


Subtradted, gives the Lat. the Shipis i in-39 :-2 Months: . 


Thardfore the middle Latitude is * — 39 31 
Subtractod from —— — 90: o 


— — 


Gives the Comp. of the. middle Lat. 50 : 29 


4. 45 8. od. 20m. is to Min. 77.2, ſo is 8. _ te 
101. Im. the aer of re 0. f 


The Longitude. Sem! is 5 14 Weſt. 
The Differenoe of Loagitude — 1:4 Weſt. 


—ů — 


| Adged, pour tk Longit. the Ship is in 6: 55 Weſt, 


7690 


Buamdle 2. A Ship-in- 414. 30m. North Latitude, 15 
10d; 20m. Eaft ITS ſails theſe feveral Courſes and 
W n 

63 min, 


. The middle Latitude is thas found; to the Latitude ſailed 
from, add the Latitude come te; and take half the Sum for _ 
the middle Latitude. 


a; 


by 8. * ROD then S8. S. W. 


| 
] 
J 
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63 Minutes, E. by N. 47 Minutes, N. by E., half E. 3 


Minutes, NNW. a quarter W. 47 Min. WNW, 73 Min, 

I demand the Courſe and Diſtance from the firft Place of 

Departure, alſo the Latitude and Longitude the Ship is in ? 
a 1 of „eon C3 V4 233: | 


15 For th e doing of which, obſerve the followi ng Work. 


193. Points. M. 
| nee Songs: 
11 n 324 j3 7 43.2 þ 
os vl ai een "3h 2 24.1 W 
* — TT E 0 3 
; J 10 : 7 | $46.rE, 
3 SIE 121 47 Fſoiss 1 f ; 9.2N. 
Courſe, asS. 8 Pts. isto F ſoiss - = 170 616.2 E. 
4 . . ig 52785 
| 1 | 47 —j#} pin 
5 MM + 2142.5 N. 
613 4 © ks ES 73 | jo 1 $2749. 
p his bo OO Ig: a FFB 


Eaſtings, and Weſtings into one, ſee the Hara. F 3 
1 epat» ⸗- 


3-4 


* » 1 — 
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| Diff. Lat. |” Departure | 

Courſes. Diſt | North | South | Eaſt | Weſt 

1. S. E. by 8. 92 | 43-2 | 28.9 5 
[2. |S. 8. Wo: .- | By INL 
3. Eaſt by North | 47 | 9.2 * 46.1 | | 

4+ JN. by E. K. _| 35 1 10.2 

IN. N. W. 4 W. | 47 | 42.5 ee 
IW. N. W. 73 1_27.9 | | 67.4 | 

| 1113.1 f101.4 | 85:2 [111.6 
; er. — 1.85.2 
1 Difference Latitude 11-7 Departure I 26.4 

K 3. Now 


— 
* 

PR 
— C — coua Or 


1 . 


PPPPAUPPP y ai de — 


A r 


— 


— 


— * 
— 


- 
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3- Now, , having the Difference of Latitude and 
ture from the Meridian A che Sad Gout 0 
Diſtance i 2. thus found: t N. N- 


1 4 & L 80 100 


, FT 11484 > 11 fy ( 
55 11. Mice; 95 "ub a 4 is ops . . 


76 dT” + 17 
Here obſerve the Courſe: is more than 45 Ban from 
the Meridian, becauſe the Depatture is more than the Dif- 
ference of Latitude, acco ing to the Note in the Gth 
Caſe of Plain Sailing: * * pr e Drmance, Tay,” = 


As S. 66d, "ey is to 526.4 Mutes fois 90 Deer « 


to Minutes 28.88; the Diſfoge from che felt Hace of de- 


8 


FP L440 1 


5 


1 
n . 
— 1 P. -M. k 
Lititude failed from: - + -!- - - 41 ! 3a 

T he Difference of Latitude m. 117. OF -—- 022 North 


Added, gives the Latitude the Ship is in 41: 42 North 


And the middle Latitude is 12 2 1 & (a 30 North 
Subtracted from 7 50 


1 
Gives the Comp. of — Roe: Latitude 48 : 24 
Then to find the Difference of Longitude toys. 


As 8. 48d. 24m. is to 26.4 m. ſo is 8. god. to 35. 31 
min. tne Difference of Longitude | gs 
| 2 NI. 


The Longitude ſailed from is q—— 7163720 Fat 
The Difference of Longitude 35. 3¹ dif- or 05 35 Wi 


ef it gives the _ the et is in 9: 45 Eat 


eng W 2 a” 
A 
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Second, The Uſe of Gunter's Scale Mer 
0 cator's Sailing. n fv 


1 5 


The Latitude and Lon gitud- of tes Places Being? given; to 
Fand the — and Difance, between them. 


Example. I demand the Courſe and Diſtance from the 


Lizard to Barbadees? Latitudes and Longitudes of thoſe 


Places being ſuppoſed as follows: 


— 


| 5 „ 
Lizard f Lat $49 ; 47 Nor þ Less * 14 W. 


Barbadoes 12 38 North 8. 58 50 W. 
Tne DIE. of Lat. 36 een Diff. Long 53 35 W. 
; 6 - bo aq 3 e377} 


4 


N N - 


Minden 2219 Minutes 70 


To anſwer the Queſtion, the Proportions are theſe. 


As the Meridional Difference of Latitude, is to de 


Difference of Longitude, ſo is Radius to the Lars of 
the Courſe, . 


2. As the Sine Complement of the Cour hte the Hit. | 


ference of Latitude, ſo is Radius to the Diſtance of the 
two Places, 


* 


The Meridional Difference of Latitude is thus SE 29 U 


Extend the Compaſſes on the Meridionat” Lint, fort 
one Latitude to the other; that Extent meaſured en the 


Equinoctial Line (the next Line adjoining to the Meridis-" 


nal Line marked EP.) gives the A of 
Latitude. 


Thus the Extent from Latitude 49d. 57m. to Latitude 1 


12d. 58m. on the firſt, being meaſured on the latter, is 
deg. 44 745 or 44d. 45m. or 2685 Minutes, the Meridio- 
nal Difference of GON Then ſay, 


As 


K 


n 
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3-138 268 is to n is T. 45 to T. 50.9, the Courke 


i from the South Weſtw or S. W. 5 Degrees g Minutes 
Weſterly: And. ger : 


As S. 390. bio. in oer. fo 1 8. one; 8 | 
en A 8 K . 


Both Latituder it "Gout urſe being given; to find the Di fone 
and Difference of Longitude. 
me: 44 
a a 'The Proportions are hege 


te th 


. 8 ga Line Complement of the Courſe is to the 
Difference of Latitude, c. as before in the Second 


Caſe of e to * the Diſtance ne Departure 
from the Meridian. | 


2. As the Sine Complement of the middle Lacitude i is to 


the Departure from the Meridian, ſo is the Radius to the 
Difference on T,ongitude, | 


Or hs! as the Sine ben of the Courſe is to 
the Meridional Difference of Latitude, ſo is the Sine of the 
Courſe to the Difference of Longitude. 


Example. Admit: Gram the Lizard in 49 Deg: 57 Min. 
North Latitude, and Longitude 5d. 14m. Welt, we mad 
when Leeway, Variation, c. were allowed for) = 
urſe to be South 39 Deg. Weſterly; and then by Obſer. 
vation Was in 44d. 58m. North Latitude; 1 the 
Diſtance run, and Longitude in. | 


Latitud* 


N 


— — — 2 
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Datitude ſailed from 49d. 57m. North 
Latitude by Obſervation- — 444. : 58m, North 1 


SURG anne — oj) 8 . wy ar \ 


32 (3 


Minutes 299 W's. 
The Middle Latitude is — 47.': 27m." 

| bas —— — — — od. om. 
Comp. of the Middle Latitude NY 43 


1. As S. 51. ĩs to 299m. ſo is S. 30 (4. to o $385 Din Y 
2. As 43d. 33m. is to 242 A ſo S god. to 358 
Minutes, the "Difference of Longitude... Orithus, the 14 . 
tent from 49d. 57m. on the Meridian Line, 44d. 58 m. 
meaſured on the Line of equal Parts is 7.4. or 7d. 24m, 
or 444 Minutes, for the. Meridional {ORE of * 
tude: Then, 
" "hs 51d, is to 444 Minutes, ſo is. 8. 30. to > 358m. Or 
thus; 
As 299 Minutes is to 242 Minutes, ſo is 444 Mouths 
to 358 een before: ; which is thy Dame Lon- 
gitude. 0 ; A 
: ds m. 
The Longitude ſailed / from, — : 14 Weſt 
The Difference of Longitude: 358 min. or : 58 Weſt 


—— — 


Added, gives the Longitude the Ship-is in 11: 12 Weg 
CASE UE” 1 


Buth Latitudes and Diſtance run being given, to "NI the Curſ | 
and Difference. of Longitude; 


To perform this, the Proportions are theſe : 


1. As the Diſtance ſailed is to Radius, ſo is the Differ: 

ence of Latitude to the Sine Complement of the 
Courſe, as in the fourth Caſe of Plain Sailing, by which 
Caſe alſo you may find the Departure from the Meridian, 
or on Diſtance, 


K 3 1 


— — — — — — a 


— ——— — ——_— 
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* 


. ha te the Sine Complement of the middle Latitude is. 
to the 


eparture, fo is the Radius to 8 Difference of 
Longitude: Or thus; 


As the Difference of Latitude is to the Dep arture from 


the Meridian, ſo is the Meridional Difference of Latitude- 
to the Difference r ttc 


” Rong ple. A Shipi4 in 46d. South TORY and 1d, r5im. 
Weſt oy itude, fails 100 Leagues North Eaſtward, and 
then by ation is in Latitude 42d. South: I demand 


her Courſe, Departure from the Meridian, and che Lo 


Sit the i is in? 


enn 46d. South 
Latitude by Obſervation i is - '=- 42d, South 3 


Bubtrated, gives the Dif, of oe 4d. or 80 Leagues N. 


2. 


The middle Latitude i . 44d. whoſe Comp. is 46d. 
* 9 8 5 
I. As 100 Leagues is is to $8. god: ſo is 80 Leagues to 
8. 53 Deg: 15 Min. the Complement of the Courſe; fo 
that. the Courſe is 36 Deg. 45 Min. North Eaftward, or 
N. E. by N. a Quarter E. And then again, 
As 8. 99d. is to 100 Leagues, fo is 364. 45m. to 6o 
Leagues, the Departure from'the Meridian. 
As S. 46 Deg. is to 60 Leagues, fo is S. go Deg. 
83 Leag. the Difference of Longitude : Or thus: he 
Extent from 46d. to 42d. on the Meridional Line makes 


5. 5d. or 110 Leagues on the equal Parts, which is the 
Meridional Diff. of Latitude; and then jt is, 


Keboleag: broboleng, ſois rroleag; to83leag. 
Or, as 4d. is to 3d. ſo is 5: 5d. to 4. 11d. { dif, long. 
Longitude failed from is -.- 10 . Weſt 


The Dilerence of Longitude 8 3 leag. c or 4d, : Eaſt 


tee 


5 SubtrRted gives the Long. the Ship is in 2d, ; 54m' Eaſt | 
3 CASE. 


.T'he ic Remmen. 
CASA 


Bitb ane and Departure from the Re being given, - 
| 4 to, Aud d.the xe Courſe, Diflance run, and Diff. Long. 


1. I H E Courſe and Diſtance run is found by the n | 
a | 
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Caſe of Plain Sailing. 
2. The Difference of ongitude is "ſag as in the 
obs third, or fourth Caſe in Mercator. 


1 A Ship in 33 Dei "ora North 3 and 

178 Degrees Wet Lindt ails South Weſtward until 

the has departed from the Meridian 58 Leagues, and then 
is in Latitude 28d. 36m. North, I demand: Her SI 
ſtance run, and what. LUIS ſhe is in 


Latitude failed from 5 5 * = North 10 0 3; 2 2A ä 
Latitude the Ship is in 28 36 North's n 


The Difference of Latitude? 2460 "or 88 Leagues er Yo 


The Middle "MI is —30 = Clan, god. 1am. 
1. As 88 Leagues is to 58 Leagues, fo is L. 45 Deg, - 
. 8. zom. Which is * Courie Soutu Weſterly; or 
by 

2. AstS. £38 Abm. is to 58 Leagdes; ſo is 8. 9d. to | 
195 Leagues, the Diſtance failed. 

3. The Meridional Difference of Latitude d 156 Deg! or 
5 Deg. ꝙ Min- or 103 Leagues is found as befote ditected. 


S. 50d. 1 zm. S. go Deg. | 
4. as} $8 Leag. (is to 58 Leag. fois} 153 Leag. 1 to 
67 Leagues the Thiference of Longitude. : 


Lon itude ſaibled from 178 2 0 Weſt L 
Fg Difference of Longitude 67 0 3 21 Weſt 


* — „ — — —_— — 2 — 


A 0 nt gr 


Which fubtract from 360 : "6 5 


TIN - 


n the Ship is in 178: 39 Eaſt: 
3 78 K 4 . CASE 


» 


"The ine, Compoſe Refiied. 
0 A8 E V. 


Ore Latitude, Courſe and Diflance run Bing given, to fed . 
the other Latitude, and Difference of Longitude, - 


1T HE Difference bf Latitude and Departure from 
the Meridian is found: by the firſt Caſe a Plain 
Sailing and conſequently | the ether Latitude. 


4021 


2. The Difference of Longitude i is found as tefore| in the 
ſecond or third Caſe of Mercator. : 


Example. If a Ship ſails SE. by 8. 120 hang em a 
Port in 53d. 30m. North Latitude, and 2d. 1 fm. Weſt 
Longitude, what Latitude and Longitude is the in ? 


As S. 8 Points is to 120 Leagues, ſo is 806 b Points to 
100 Leagues, the Difference of Latitude. 211 4 


And as 8, 8 Points is to 120 Leagues, ſo is 8. 3 Points 
to 57 Leagues the . from the Meridian. 


„ D. M Cs 
Latitude failed from — 53: 30 North 
The Diff. of Latitude 100 Leagues, or — 4856: 0 South, 
Subſtradted gives che Lat. the. Ship is in—'q8 :.30/ North. 
901 — 


And the Middle Latitude . Ein 51 Comp. 398. 
The Meridional Diff. Lat. is 8d. or 160 Leagues. 
8. §. god. 
As } 100 ears Ul. is to 67 Leag. ſo is { e 10 to 
107 Leagues the De of amis 5 | 


eb yri hgh to * M. 
PEAS ſailed From | is | Ki BY Weſt 


The Diff. of Longitude 407 Leagues, or — * 21 Eaſt 


2 gives the Longitude ſhe is in — 3: 6 Eaſt 
So that the Ship hath OY firſt Meridian. 


— 


CASE 
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CAS E VI. . 
"Coin in a a Parallel; to find the Difference of Loi wide, 
To do this, the Proportion i is thus 


AS the'Sitle Complement of the Parallel, or Latitude, 
is to the Diſtance ſailed Eaſt or Won fo-i is Radius to 
the Difference of Longitude... | . . wnnaT 659 


Example. If a Ship ſails Weſt 390 Minutes in thie La 
titude of 50d. 10m. and departs from ad. 45m. Eaſt Lo- 
gitude, I demand what Longitude the Ship is now in / 


As S. 39d. 50m. is to 390m. ſo is god; to tom. the 
Difference e Longitude. : mT 


| | d. m. 
Lad ſailed from, is — 2: 45 Eaſt 


The Difference of Longit. bro min,-or 10 10 Weſt, 


Subtracted, * the * the Ship is m 7 7: 25 Weſt 
CASE vn. 


The Di Diff of of Longitude of two Places in one Parallel or / FR 
being given, to find their D- iftance i in that Parallel. TE 


Fur proportion is thus; as Radius is to the Difference 
of Longitude, ſo is the Sine r of KA 
titude to he Diſtance in that Parallel. 


Example 1. Suppoſe Cape S.. Vincent. in \ Pet atk acl 
Cape Henry in Virginia, both in 37 Deg. Nord 2 Latitude, 
and their Lo _ as hereunder, e is their Diftance 


— pe St Vic — 8 "a 114 
ape dt incent 9: e 
Cape Hoary - I þ Longitude 56 2 23 Welt. 


Subtracted, gives the Diff. Long. 67: 17 or 40 1. 
Latitude of both Places is near] 7 — 37 
Subtract from — — — 90 


92— - 


| | Remains Cowp'zmant of the Latitude——— 53 ph 
4 2. As 


| © age the 
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2. As S. go Degrees i is to 8. 53 Degrees, ſo is 67, 3d. 
Dale 67d. 17m. to 25 3,7 3d. er 53d. 44m. or 322 4m. the 


iſtance 8. Or thus, 
pres s is to 8. 53 Degrees, ſo is 4037 Minutes 
iſtance in the Parallel, as above. 
Erample 2. Suppoſe two Ships under the EquinoRtial, 
100 Leagues afunder, and each fails North till both come 


into. Latitude 60 Degrees, how far are hey now ne ? 
Anſwer, 50 Leagues, For, 


As 8 go Degrees is to S. 30 Degrees, ſo is 100 Leagues 


| 40 eee the Diſtance required, 


& 


| Na » CASE VIIL 


* 


Ty fit how y many Minutes or Miles wal a Degree of Lon- 
"Ps / Fitude i in any Parallel f Lalitude. 


The R U L E. 


| As, Radius is to the Sine Complement of the Latitude, 


ſo is 60 Min. (a Degree on the Equinoctial) to the 
2 CIOS a 7 2 * aan! in the . — 


le. In the Latitude of 50 1 I FSI = 

_ inutes of Eaſting and Weſting make a Degree of 
'Lon gitude ? Anſwer, 38 7 Minutes. For, 

AS $.'90 Deg. is to 8. 40 Deg. ſois bo Min. to Min. 38.5 


or 38 and a half, making — Degree of Longitude in 
Anis: 50 Degrees. 


"2 


This may de gone by the Plain-Scale thus : 14460 


Take the given Latitude from the Chords, and meaſure 
— Line M. L. (which is Miles of Longitude) andi it 
will anſwer your Defrre: As, for Inſtance, ms 50 Degrees 
from the Chords, and meaſure it on the Scale M. L. and it 
| Keweth 30 Min, and a half, the ſame as before. - 


IV, The 
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VI. The Uſe of Gunter's Scale in Aſtronomy. - 


P R O BL E M--1. :- The Sun's Place in the Ecliptie, ond 4 
His greateft: Declination; being, green, te 1 bis Nen _ 8 
fron and preſent Declinatiun. 


To. perform this, obſerve the following Proportions: „ 
n Firſt for the Right, Aſcenſion; F 


A 8 Radius is to the Sine Complement: of the Sun's * 
greateſt Declination, ſo is the Tangent of the Lon - 
Pine, from the neareſt Equinoctial Point; to ne ih , 


* 


F his Right Aſcenſioit From 9 faid Fong” | W. 
The Names Po” Charatters of the” 12 Sines, | 

Y Arie * 2 Tila J | 

VU Taurus | * m Scorpio © | * | 

1 Gemi ni 7 Sagittarius 

Cancer North a Signs Vp Capricornus ad Bight s 

Q In | © 12 Afar. 1 e 

N Virgo YW Pilate mat jhorhr Ted? 


Nate 1. For WIPED upon Gunter's $c ale the Suns 
greateſt Declination may be taken 234d. In the follow-W . 
ing Examples, it is ſuppoſed 23d. qm. but at preſent it is 
23d. 28m. and is altering a few. ſeconds everyYear.' :_ 


- | Note3. The La of von, af is two -. 
Equinoctiaf f oints. ps 


Note 3. This Spenden (above) fads the Sun's Right 
Aſcenſion only hen he is in the firſt Quarter of the Eclip- 
— that is, Ys 8, n. But when he is in the ſecond 
Quarter, 5 K. MW, ſuberast from 180 Deg. and when in 
, M, and $4 add to it 180 Degrees, and in the laſt Quar- 
ter WM, , and ., bobtrachwüne f ſqund by this Operation, 
from 360 Degrees, and you have the Sun's Right Aſcenſion 
from V, for any Place in the Eclipric dcfire:!, 3 

2. As Radius is to the Sine of the Sun's Longitude from 
the neareſt Equi noclial Point,” fo is the Sine of the Sun's 
greatoſt Declitiition-to the Sine of his preſent N 

„Het ee 0 
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Note, The Sun being in T, O, n, , A, and m, his 
Declination is North, = in a, m, 4, W, , and M, it 
is South; alſo when the Sun is in M, , M, V, 8, 0, 
the neareſt Equinoctial Point is V, but in , &, M, a, 
m, 4, the neareſt Equinoctial Point is . | 


Example. 


ben the Sun's Place in the Ecliptic is 8 24d. 15m. Mat 
iz his Right Aſcenſion and Declination ? 


The Sun being in 8 24 Degrees 15 Minutes, his Lon- 
gitude from the neareit Equinoctial Point (being now the 
beginning of VJ) is 54 Degrees 15 Minutes, and the Com- 
plement of his greateſt Declination is 66 Degrees 31 
Minutes. Then it follows: | n 

1. As S. go Degrees is to S. 66 Degrees 31 Minutes, ſo 
is Tangent 54 Degrees 15 Minutes, to | angent 51 Degrees, 
52 Minutes, the | Sun's Right Aſcenſion (from the Begin- 
ding of TN eee 

| 1. By Gunter with Compaſſes. 

The Extent from Sine go Degrees, to Sine 66 Degrees 
31 Minutes will reach from Tangent 54 Degrees, 1 « Min. 
to Tangent 51 Degrees 52 Min. the Sun's Right Aſcenſion, 
TERS | 1. By the Sliding Gunter. | 

1 Let the middle Piece be ſo put in, that Sines may ſlide 
againſt Sines, and Tangents againſt Tangents. 

2. Then bring go Degrees in Sines, on the outſide Piece 
againſt 65, Degrees 31 Minutes in Sines, on the middle Piece, 
then againſt 54 Degrees 15 Min. in Tangents, on the middle 


Piece, is 51 Deg. 52 Min. in Tangents, on the outſide 


Piece, the tight Aſcenſion as above. r 211 

This Proportion being to be wrought on Sines and Tan- 
gents, jointly, I thought it neceſſary to expreſs the Manner 
of its Operation on both Gunters, but ſhall wave it in the 
reſt, and only write the Proportion in Words and Figures, 
according to the particular Examples as follows, for the 

© Suns Dedlipatione: 2 + wor ̃ n 

2. As S. 90 Degrees is to S. 54 Deg, 15 Min. ſo is 8. 
23 Dee. 20 Mig. to S. 18 Deg. 52 Min. the gun's Desli- 

nation North, increaling, Rt {4a 
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PRO B. II. The Latitude of a Place, and the Sun's Declination 
being given, to find his Amplitude and Aſcenſional Differ . 
ence, and conſequently his Riſing and Ns and the 
Length ef the' Day and Nigbi. 


To perform this Problem, the Proportions are theſe : 


-A> the Sine Complement of the Latitude is to Radius, 
ſo is the Sine of the Sun's Declination to the Sine 
of his Amplitude. 

Note, The Amplitude and Declination are always of one 
Kind; that is, both North, or both South. _ 

2. As the T angent Complement of the Latitude is to the 
Tangent of the Sun's Declination, ſo is Radius to the 
Sine of his Aſcenſional Difference. i | 

Note 1. The Aſcenſional Difference being reduced into 
Time, at the Rate of 15 Degrees for one Hour, and then 
added to, and ſubtracted from 6 Hours, the one Is Sun- | 
riſing, and the other Sun-ſettin 

Note 2. If the Latitude and Bectinztibn are both North 
or both South, the Sun riſeth before, and ſets after Six of 
the Clock; but if one de North, and other South, the 
contrary. 

* Nate 3. If the Sun's . oe; ſetting be doubled ſeve- 
rally, the former is the Long of the Night, and the latter 
is the Length of the D ; 

"Note 4. "By this AM the Tables of. Amphtodes ths 
Semidiurnal Arches, &c, in this Book were calculated. 

Example. The Latitude being 51 Deg. 32 min. North, 
Sun's Declination 23 Deg. 29 Min. North, I demand his 
Amplitude and Aſcenſional Difference; alſo his Riſing, 
Sling), and Lepgth of the 122 and Night. | 
a, PEE HY ' 51 d. m. 
6 Anſw, Sun's Amplitude. 8 29 50 Aicen. "Dif 33: ro 

Sun-ſettin 13 Leng. of Day 16 26 
| 0 6 f Lo Hours' K I 1 Leng. . N ihe 75.34 
Por (by the preceding Proportions, , 

I. As S. 38d. 28m. is to 8, god. ſo is 8. 23 deg- 29m, 
to 39 deg. 50 min. the Amplitude North, becauſe the De- 
elination is North, that is, the Sun riſech Eaſt 39 deg. 30 
min. Northerly, and ſetteth Weit 30d. cm. Norther 225 6 


N 
{ 
j 
4 G 
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2. As T. 38 Deg. 28 Min. is to T. 23 Deg. 29 Min. 
fo is 8. 90 Deg. to S. 33 Deg. 10 Min. the Aſcenſional 
Difference, which being reduced into Time, is 2 Hours 
13 Minutes, and added to 6 Hours, is 8 Hours 13 Minutes 
for Sun- ſetting; which doubled is 16 Degrees, 26 Minutes 
the Length of the Day. | 1 
Again, 2 Hours 13 Minutes ſubtracted from 6 Hours, is 

Hours 47 Minutes for Sun-riſing; which doubled is 7 


Hours 34 Minutes the Length of the Night. . 
Note. Every Degree is 4 Minutes of Time, and every . 


15m, of a Degree is one Minute of Time. Hence, the 
following eaſy Rule to reduce Degrees and Minutes in an 
Arch of a Circle into Time. Multiply.the Minutes in the 
Arch by 4, and divide by 60 gives the Minutes of Time, 

contained in the Arch, 5 be | 
Example. Reduce 10d.15m. into Time; the 10d. 15m. 
are 615m. which, multiplied by 4, gives 2460; this divided - 
60 makes 41 Minutes of Time. { | 
And to reduce Time into Degrees, multiply the Min. 
of Time by 60, divide the produc by 4, the Quotient will 
be the Minutes contained in the Arch, which divided by 

60 will be reduced into Degrees, h 

us 


PROB. III. The Latitude of a Place, and the Sun's Declination 
being given, to find his Alfitude and Azimuth at Six o' Clock. 


* 5 To ſalve this, ſay, E 
1. As Radius is tothe Sine of the Latitude, fo is the 
I Sine of the Sun's Declination to the Sine of his 
Altitude at Six of the Clocxk. ; (144530 
2. As Radius is to the Sine Complement of the Latitude, 
ſo is the Tangent of the Sun's Declination to the Tangent 
of his Azimuth (from the Eaft or Weſt) at Six of the Clock. 
Note, The Azimuth is from the Eaſt at Six in the Morn- 
ing, and from the Weſt at Six in the'Aﬀternoon, Northerly, 
in North Latitude, but Southerly in South Latitude. 

Example, In 51d. 32m. North Latitude, the Sun's De- 
clination being 23d. 29m. North, what is his Altitude and 
Azimuth at-Six of the Cleck? G11 IL. wikis It 1. lin. 
4 % 


7 © © 3 
; the Day J. 39m. Afternoon, when Wet... K 
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Anſwer, His Altitude is 18d. 11m. and his Azimuth Eaſt 


15d. 7m, Northerly, or 74d. 53m. North Eaſterly, or 


Weſterly ; For, 
x. As god. is to S. 51d. 32m. ſo is 8. 23d. 29m. to 8. 18d. 


Im. the Altitude at Six of the Clock. 


2. As S. god. is to S. 38d. 28m. ſo is T. 23d. 29m. to T. 
15d. 7m. the Azimuth at Six; that is, 74d. 53m. North 
Eaſterly at Six in the Morning, but North W eſterly in the 
Afternoon, 


"PROBLEM IV. 


The Latitude of a Place and Sun's Declination being given, 


to find his Altitude, and the Hour of the Day, when be is 
in Eaſt or Męſt. 


To perform this, the Proportions are theſe ; 


I, A® the Sine of the Latitude is to Radius, ſo is the Sine 


of the Sun's Declination to the Sine of its Altitude, 
when Eaſt or Weſt, 

2. As the Tangent of the Latitude is to the Tangent of 
the Sun's Declination, ſo is Radius to the Sine of the 'Hour 
from Six of the Clock when he is Eaſt or Weſt, | 

Note 1. The Sun is Eaſt after Six i in the Morning, but 
Weſt before Six in the Afternoon, 

Note 2. The Hour found (by the lat Proportion) being 


reduced into Time (b a allowing 15 Deg. to an Hour) an 


added to, or ſubtracted from 6, gives the Hour of the . 
when the Sun is Eaſt or Weſt, TN. 


. Example. In 51d. 3am. North Latitude, the Sun? S Dedi 


nation being 230: 29 29m. North, what is kis Altitude, and 


what Time of the Day is it when he is in Eaſt or Weſt ? 


_ Anſwer, His Altitude is 30d. 35m and the Hour of x 
h. 21 Min. Morning, when, Eaſt. - * 
For (by the preceding Proportions) | 
I. As 8. id, 32 m. is 10 8, god, ſo is 8. 34. 4a bp 
S. 30d. 530. f the Sun's Altitude When cither Eaſt or Weſt, 
„ 


1 


. the Sun's Altitude to be given, to find his 
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2. AKT. 51d, 32m. is to T. 23d. 29m. ſo is S. god. to 


8. 20d, 11m. the Hour from Six; which makes 1 Hour 
21 Minutes, and added to 6, is 7h. 21m. but ſubtracted 
| from 6, is 4h. 39m. the former is the Time when the 


Sun is Eaſt in the Morning, and the latter the Time when 
he is Weſt in the Afternoon. 


„ + ot © 9 oh On 


Fuppoſing the Sun to be in the Equator or Eguinoctial (that is, | 


W . 
to have no Declination) and the Latitude 2 a Place, and 
zimuth, and the 
Hour of the Day. Fe ld £2 


This PROBLE M is thus performed ; | 


YT, AS the Tangent Complement of the Latitude is to the 
Tangent of the Sun's Altitude, ſo is Radius to the 
Sine Complement of his Azimuth-from the South in North 
Latitude, bat from the North in South Latitude: Eafterly 
in the Forenoon ; and Weſterly in the Afternoon. by 
2. As the Sine Complement of the Latitude is to Radius, 
To' is the Sine of the Sun's Altitude to the Bine Comple- 
ment of the Hour from Noon. | 


« Example. In 51d. 32m. North Latitude, the Sun having 


no Declination, and his Alt. being 21d. 5om. in the Fore- 
noon, I demand his Azimuth and the Hour of the Day? 
_ His Azimuth is South 59d 45m. Eaſterly, that 
is, the Sun is upon the S. E. by E. a quarter E. Point of 
the Compaſs, and the Hour of the Day is Hours 8.27 Mi- 


nutes Morning. For (by the above Proportions) 


'1. As T. 38d. 28m, is to T. 21d. 5om. fo is S. god, 


to S. zod. 1 5m. whoſe Complement 1s-59d. 45m. is the 
Sun's Azimuth required. | | 

2, As S. 38 Deg. 28 Min. is to S8. go Deg. ſo is S. 21 
Dez. 50 Min. to S. 36 Deg. 50 Min, whoſe Complement 
is 53 Deg. 10 Min. or 3 Hours 33 Minutes, which ſub- 
ie 313.5 134115 G20 S004 044 422 cel 


„ 


nher nr 
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trated from 12, gives 8 Hours 27 Minutes, or 27 Min. 
after 8 of the ER in * Morning, the * of +. rpg 
required. 0 1 ie Fits 


PROBLEM VI. 


| The 5 of a Place, the Sun's Didination * bit Ati. 
r given, to find his Azimuth, and the Hour of the 


) 


The Performance of ibis is as follows; 


AK E the Complement of the Latitude, the Com- 

plement of the Sun's Altitude, and the Sun's Diſ- 

tance from the Pole (which is his Declination added ta go 

Deg. when the Latitude ang. Declination, are one North 

and the other South, but bo being North or South it is 

the Complement of the D and add them tage · 
ther into one um. 

2. From half that Sum ſubtract (to find the Sun's Azi- 
muth) the Sun's Diſtance from the Pole; but (to find the 
Hour) ſubtract the Complement of his Altitude, and note 
the Remainder. ' 

2. To find the Azimuth, you have theſe. two Propor- 
wp following, 


Firſt, As Radius is to the Sine Complement of the Lati- 
Kc. ſo. is the Sine Complement of the Altitude « to a 
- 'founth Hare. Then in. „ 1 


Secondly, As that fourth Sine is to the Sine of the half | 


Sum; ſo is the Sine of the Remainder to a fifth Sine; 
againſt which an the, Line of verſed, Sjnes is, the Sun's 
Azimuth fr6m' the North in North Latitude, but from the 
South in South Latitude: 

4. To find the Hour, theſe are the two Praphrifciin 
which follow 3-5 4 


Firft, As Radius is to > the Sine a "FRE of the Lati- 


tude, ſo is the Sine of the Sun 8 Diſtance from. the Pole to 
a ſpupth, Sine. | 8 | 


I 2 
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(Secondly, As that fourth Sine is to the Sine of the half 


Wen ſo is the Sine of the Remaindet to a fifth Sine; 


againſt -which on the verſed Sines, is the Hour of 'the Day 


from Noon. | 


Example. In. 51 Deg 30 Min. North Latitude, the Sun's-. 
555 10 Min. North, and his Altitude 
obſerved to be 11 Fr 30 Min. I demand his Azimuth . 


Declination being 1 


and Hour of the Day? 9 
| d. m. | „ 1 d. m. 5 d. me. 
Pg Ef zi 


90 "os 0”: 90. © 
; Latitude $8. N 
Coin! 5 38 3o[Sun'sdift. e 
Comp. Ak. 78 300 Comp. Latitude 


Sun's n 74 50 Comp. Altitude 78. 19-39," n * | 
nnn. 


2 a Alt. 78. MB: 


e „Aeg df 191 ' goſSum i is 191. 55 80 505 f s 
| bo 010 2 
half Sum 195 5 The half Sum is 98. 55 82 


5 5 
— * 


Ranainderts 5 Remainder is 17:25. : 


Tn t. to — 8 Azimuth; 1 


1. As S. god. is to 8. zom. Ta Sine 78d, zom. to 0 


re 35d zom. the four 888 ; 
2. As S. 37d. 20m. is to S. 95d. 5 zm. ſo is Sine s zm, 


to 8. 36d. againſt which, on Verſa ines is 80d: the Suns 


Azimuth from the North: Eaſterly, if in af A Mt. 
North, Weſterly i in the Afternoon. a 


And to find the Hour of the Da, 5 it is thus] „ | 


n 1. As Sine god. is to Sine 38d. 3 
Som. to Sine 35d. the fourth Sine. 


2. As Sine 374. is to Sine 95d-45m. 518 Sine 17d. 


25m, to Sine 29d. 40m. againſt which on the verſed 
Sines, is god. 30m. or 6 Hours 2 Minutes, which is the 
Hour from Ness that is 58 Minutes after Five of the 


Clock in the Morning, or two Minutes after Six in the 
Afternoon. THE 


North Deco, 15.19 + Alt. 11. 30 : 


ſo i is Sine 54d. 
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9 T HIS uſeful Inſtrument may be of any Length, but 


it is commonly made one Foot fix Inches, or two 


bs: Feet long, to open: with a Joint in the Middle like a Car- 
0 penter's Rule, and one Inch and a Half or more in Breadth, 
ue and of any, Thickneſs at Pleaſure, according to the Matter 
* it is made of, which may be either. Box-wood, Ixory, Braſs,. 
* 5 or Silver; | Hb 2 FRN 


2 There are two Sorts of Sectors, known by the Names 
of Gunter's and For/ter's Sector, and ena 
one Inſtrument, that is Gunter's Sector put on one Side of 
it, and For/ter's on the other. 2» aint 

3. The Lines on Gunter's Sector are theſe, The Line of 

Lines (marked at the End with L) Lines of Sines. (marked; 
8) Superficies (marked Sup.) Solids, (marked Sol.) Line 
of Metals, Line of Equated Bodies, Line of. ' Inſeribed. 
alen, t 20: % you *: 1 ro 901 221] 955 Mt 296 
. The Lines on Forſter's Sector are theſe Five, via, 
The Line of Lines, or Equal Parts, Chards,/Sines, Tangents, 


and Sccants, each marked at the End with, its Name; or firſt 
5 Letter of its Name. VV 

* 5. All Sefor-Lines or Scales, meet at the Centre of the 
5 Head (where the Joint is) on the Left-hand, and fro 


thence are figured towards the Right, each being twice re- 
peated ; that is, one on each Leg or Side of the Sector, 
anſwering one another.. e 253 , 
The Sector is uſeful in Projection to reduce or to make 
a Scheme to any pofſible Magnitude Alſo in Proportion, to 
work any ſtated Canon or — in Arithmetic, Geo- 
metry, Trigonometry, Navigation, Afironomy, & c. of which 
I will give a brief Account, yet ſo as, the Learner may 
be informeg how to employ them further. Th 


ö 


| 
þ 
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| g I. The Uſe of the Sector Lines for Projectian. 


1 N Projection it is often required to enlarge or diminiſh» 


the Scale, that the Draught deſigned may be of its deſired” 


Magpitude ; in doing of which are uſed Lateral and Parallel 
Diſtances, or Extents of the Compaſſes ; and to avoid a. 
"needleſs Repetition of the ſame Things, take once;for all 


* 


- what is meant by a Lateral, and Parallel Diſtance, or Ex- 
tent of the Compaſſes, | 


— 1 As Later al Diftance (in any Line or Scale) is the Ex- 
tent or Diſtance taken on the ſame Line, on the ſame 
Side or Leg of the Sector from the Beginning thereof, to 


any Number therein deſired. 


As for Example; the Lateral Sine of 30 Degrees is the 
Line of Sines, 


and fo it is in the Line of equal Parts, Chords, Tangents 


Diſtance of 30 from the beginning of t 


. Secants, &c. CSS | 511 
2. A Parallel Diftance (in any Line or Scale on the See- 


br) is the Extent or Diſtance, taken acroſs from any Num 
ber in any Line on one Leg of the Sector to the like Num 


ber in the like Line on the other Leg of the Sector. 


Or the neareſt Diſtance from any Number on one Leg 
(taken acroſs) to the like Number of the Line on the other 


Eeg of the Sector. 


As for Example : The Parallel Sine of 30 Degrees is 
( (ſuppoſing the Sector oppened to any Angle) the Diſtance 
om 30 in the Line of Sines on one Leg of the Sector, to 


30 deg, in the Line of Sines on the other Leg. 
one Leg, to * the Line of Sines (that is to ſay) the 
r 


Line iſſuing from the Centre of the Joint (or Head) on 
the other Le 


like Manncr. it. is done in any other Line or Sale. 


This being underſtood, the enlarging or diminiſhing and 


of the Sines, or the finding a Chord, Sine, Tangent, or- 
Secant, to any propoſed Radius, will not be — 
5 . - | an 


Or, the neareſt Diſtance from 30 in the Line of Sines on 


g, is the Parallel Sine of 30 Degrees. In a 


es 8 


e 


And for the Learner's further Informati 
ral Rule. | | 4 bet. S's N | 
I. Te find the Chord, Sine, Tangent, and Stcant, &c. to any 
Radius (greater or leſs) propoſed. W 


The General RULE is thus; 316 


* 


. 
* * * . 
* i 
taKe tnis - 
* 1 * - 
: . , 7 3 x" - * R F 


1. Take the propoſed Radius in the Compaſſes, and 


make it a Parallel on the Sector in the Radius of any one 
Line, that is, open the Sector till the propoſed Radius in 


the Compaſſes, be a Parallel Chord of 60 Degrees in the 


Line of Chords; or a Parallel Sine of go Degrees in the 
Line of Sines ; or a Parallel Tangent of 45 Degrees in the 
Line of Tangents ; or. a Parallel Secant of © Tara in 
the Line of Secants; for the Chord of 60, Sine of o, 


Tangent of 45, and Secant of o Degrees are equal, and 


each equal to Radius. 


2. The Sector being kept at that opened Diſtance, or 
Angle, the Parallel Diſtance in any Line will be a Lateral 
Diſtance on a like Line to the propoſed Radius, that is, 
a Parallel Chord of 10, 20, 30, Cc. is the Chord of 10, 


20, 30, Cc. to the propoſed Radius; alſo a Parallel Sine, 
Tangent and Secant of 20, 30, 40, Cc. is the Sine 


Tangent and Secant of 20, 30, 40, Cc. to the aforeſaid 
Radius. 


II. The Uſe of the Sector in working Proportions. 
QUppoling the Learner underſtands how to take a Lateral 


Diſtance on the Line of Lines (otherwiſe called Equal 
Parts) on the Chords, Sines, &c. and to apply them parallel 


in any Time on the Sector, the working of a Proportion 


is thus: , 


A General Rule to work bythe Sector. 


1. Take the Second Term Lateral (that is, from the 


Beginning of the Line to the propoſed ſecond Term) 


and opening the Sector, apply that Extent Parallel (that 


bs, 
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N | is Kory in as feſt Term: ; then ſtay the Sector at this 


Parallel Extent. 


2. Take the Parellal Diſtance of the third Term, and 


meaſure it Laterally, and it gives the fourth Term ſought or 
uired, - 
"Dr more briefly! thus: As the Lateral ſecond Term is to 
the Parallel firſt Term; ſœis the Parallel third Term ts 
the. Lateral fourth Term. 
his one Rule is ſufficient for any Proportion en 
an will appear ſo by a few Examples. 


PRO B. 4 75 multiply by: the Line 7 Lines on the Sectors i 


The Proportion is, 


4. 1 is to ths Multiplier, ſo .is the Mutiplicand to 


the Product. 
l Whit is the Product of 8 multiplied by 4 ? 


The Anilogy, or Proportion i is this ; 


As 1 is to 4, ſo is 8 to the Product 3a, thus found by 
the Sector, and general Rule aforeſaid. 


x. On the Line of Lines, (that is the Line of Equal 
Parts) take the ſecond Term 4 Lateral, that is, from the 


Centre of the Joint, and the Beginning of the Line to in 


the ſame Line. 


2. Open the Sector till you fit the (aforeſaid Lateral) 


Diſtance in the Compaſſes i in the Parallel of 1 and 1, or 10 


and 10, that is, ſet it over from ro to To at the End of 


the ſame Line, and now being counted for 1 and 1, the 
firſt Term, keep the Sector juſt at that Angle or Opening. 

3. The Parallel Diſtance of the third Term 8; that is, 
from 8 to 8 taken acroſs from one Leg to the other in the 


ſaid Line of Lines, and meaſured Laterally (that is, from 


the B . of the Line towards the End) reacheth to 
erm, which is the en of 6 multiplied - 


32 the fourth 
dy 4. Or ſhorter thus ; 


As 


pe ye yy  Y 


— 


1 


Eo =D 


* 
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. As the ſecond. Term 4; (Laterally, taken) is to the fiſt 
erm 10 (pazallel ſet) ſo is the third Term 4 (taken ft 
 rallet)* 8, to the fourth Term (meaſured: 7 ally) which. 
is 32, 015 578 as above. Or 1 As the Lateral 8. 
is to the Parallet 10, g 5 the Natl 
"to! the Literal 327 a5 Sa 05 * ep 2 10 n ON 


F594. 5 75 21 ' 
WN K OB L E M U. 7 
To divide 7 the Line- of Lines on the Ar 


65 Arbe Analogy, or Proportion, | is od 4 TT. 
8 EN to 1, ſo is s to Dividend in the: Quo- | 
tient!“ Or thas; 5 K. 
As the Diviſor is to the Dividend, 0 is h TOE Dat uh t 


Example 1. How many Square Yards are in 36 Square 
Feet ? 3 Saane ards. For (by the _ Pro- 


poxtions,) 
As is to 1. ft 228 81 Quotient ; Wy to Ma, 
' wrought by the Sector; As, Lateral 1 is to Parallel 95 ſo 


is Kane 1285 to Lateral 4, the Yards, required. 1 
"PROBLEM „ 


To Mt” the Rule of Three by the a of Lins on the SITS 
or tantoithree Numbers given, to Jun: a e in Sen 8 


B. ; 65 | anten 
12 The a th 4 deup 1 


A® the gel Ted is to the ſecond Term, ſo i is the third 
'Term to the fqurth required, ' | 


» {Tit ie 


Example 1. 17 the Diameter of a Circle de 14 Inches, 
what is the Circumference ? Anſwer 44 he, For, by the 
Proportion it is thus z: 1 . 


As 7 is to 24, ſo is the Diameter 14 to 44 the +. IVORY 
1 IG 0p by the Sector thus wrought, as Lateral 
22, is to Parallel 7, fo is Parallel 24, to ateral +2 the 
Circumference of à Circle oY D 4s. . lt 


N * 4 


* 
* 
— 

- „ —— * 


240 


of r 6 TS RA, PP by 
The Mariner's Compaſs Reflified. © 
' Example 2. If a Plank or Board be 1 Inches broad, and 


£ w 4 


For the Proportion is . 


20 Feet long, how many Feet are init ? Anſwer, 25 Feet; 


1 


As 12 is to 15 the Breadth, fo is 20 the Length, to 25 


Feet, the Content of the 8 Board: And by the Sector 


thus, as Lateral 15 is to, Parallel 12, fo is Parallel 20, to 
Lateral 25 Feet, the Content of the Plank. | 


PROB. IV. The U f the Seftor in Plain-Sailing, 
Example 1. A Ship in 42d. om. North Latitude ſails 


h NE. by N. 104 Leagues; I demand the Latitude the is in, 


and her Departure from the Meridian? .:.,:c 


HI be Proportions are theſe ; 
| N . * 0 


t. As Radius is to the Diſtance failed, ſo is the Sine | 


of the Courſe to the Departure from the Meridian. That 


is by the Sector, thus; As Lateral 104 Leagues (on the 


Line of Lines) is to Parallel Sine of go Degrees, f is 
Parallel Sine of 33 Degrees 45 Minutes (the Degrees of the 
Courſe from the Meridian) to Lateral 58 Leagues (on the 
Line of Lines) the Departure from the Meridian. 


Note, If 104 Leagues taken Lateral, be troubleſome to 
fit Parallel in the Sine of go Degrees, then take its half, or 


quarter laterally, and its Anſwer will be accordingly its half 
or quarter: As here, if you take 52 the half of 104 Leagues, 
the Anſwer will be 29, whoſe Double is 58 for the Depar- 


* 


ture from the Meridian, as before. 


2. As Radius is to the Diſtance ſailed, ſo is Sine Com- 


plement of the Courſe to the Difference of Latitude. 
By the Sector thus ; 1 1 51 abi 


As Lateral 104 Leagues is to the Parallel Sine of 90 


Deg. ſo is Parallel Sine of 56 Deg. 15 Min. to the Lateral 


87 Leagues, the Difference of Latitude; by which you 
may find the Latitude the Ship is in, as before, in the Uſe 


of the Gunter. 
Example 
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Ho Example 2. A Ship ſails South Faſterly "ill het Difference 


of Latitude be 275 Minutes, and the Departure from the 
Meridian 412 Milutes, IYemand her gan nan _ 

auce failed ? 1 Jh | 
The Proportions are N eb. Of e 
1. As the Difference of Latitude, is e Departure; 
ſo is Radius, to the Tangent ef the Courſe: That 1 1550. | 


By the Sector thus: | 
As Lateral 412 Minutes, is to Parallel 27.5 Minutes; 3 


ſo is Parallel Tangent of 45d. (that being Radius now) 


to Lateral Tangent of 56d. 15m. the Courſes from the 

Meridian, which makes SE. by E. N 
2. As the Sine of the Courſe, is to the Departures ſo i 1s 

Radius, to the Diſtance ſailed, 


By the Sector thus: | 
#As Lateral 412 min. is to Parallel Sine 56 deg; 15 mi 
ſo is Parallel Sine of g deg, (that now being Raius) to 
Lateral 495 min. the Diſtance ſailed. | 
After this Manner may any Proportion be wrou ;he by 
the Sector, which I Jeave for the Learner's Exerciſe. 


A + Tr he $ #114 mes © x 
. "#2; 


—u— "_- „ „ * 3 i th... es mas — —̃ 
9 


The Uſe Fr the following T A B L ES of laue 


and Longitudes. 


The fr Meridian in theſe Tables is ſuppoſe to. 4 
through London, increaſing on both Sides the ſaid Meri 
dian; that is to ſay, both LaftNiard uten and 
end in 180 Degrees the appoſiie Meridian, -{ 

Therefore” (according to this Aceeunt) all Plagen on 
the Eaſt Side.of the Meridian of London lie in Eaſt Lone 
gitude; and, on the contraty, all on the Weſt Suk of it 
lies. Weſt Longitude: 9: 

If a Ship be in Eaſt Longitude, failing to the Koftward, 
the Longitude incteaſeth; but failing to the Weſtward 
the Longitude decreaſeth. 

And on the contrary, if a Ship be in Weſt L ngitude 


' ailing to the Weſtward, the Longitude increaſcth, and 


{ailing to the Beſtward. it decreaſeth. 
L Tak: 
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Ty 


Jo find the Difference of Longitude between any two 


Take Natice, that all Places in Eaſt-Longitude, the 


Sun cometh on their Meridian before it comes on the 


Meridian of London. Thus; if a Place lie in 15 deg. 
Eaſt: Lovgitude, the Sun cometh one Hour ſooner to the 
Meridian there, than it doth to the Meridian of London: 
Tf in 30 deg- Eaſt Longitude, then two Hours ſooner ; if 


45 deg. three Hours ſooner ; if 60 Degrees four Hours 


ſooner ; if 7g deg. fiye Hours ſooner; if go deg. fix Hours 


ſooner; if ros deg. ſeven Hours ſooner ; and 7 you * 
[ 


reckon for any other Longitude. But on the contrary, a 
thoſe Places that lie in Weſt Longitude, the Sun or.S:ar 


cometh. on their Meridian after they are paſt the Meridian 
SOT... - 7 


IS. 


{ 1 F both Places be in Eaſt Longitude, or both in Weſt 


Longitude, ſubtract the leſs Longitude from the greater, 


the Remainder is the Difference of Longitude. 8 


I one Place be in Eaſt Longitude, and the other in We 


Longitude, add them both together, and their Sum is the | 


Difference of Longitude, if it exceed not 180 deg. but 


when the Sum doth exceed 180 deg. ſubtract it from 360 
deg. and the Remainder is the Difference of Longitude 


required. 


The late Circumnavigators have reckoned their Longi- 


tue Eaſt from! Greenwich, all round the Globe to yoo 


„% 


If the · Longitude of any Place laid down in their Works, 


exceed 180 Degtees, ſubtract the ſame from 360 Degrees, 


_/* the Remainder will be the Longitude Weſt from Greenwich. 
Note, That the Longitudes of Places, tabulated in Mr. 
OLS ©:N's Mariner's New Calendar; heretofore eſti- 


hoy, 


mated from the Meridian of Lizard, are now reduced to 
the Meridian of London. . N 


2 


a 
#3. - 4 
$ 


* U 
F4 1 $ 
F - ; 4 
j % * 1 
a F 3 l 
4 + » , 
r F | 
$ ” — . : - 8 
& 
* 


lands and Iflands in the World, and ſhewing their 
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A TABL E containing the Chief Harbour,, Head- 


Latitude and Longitude : Beginning the ſaid Longi- f 


hems e | POT 
1 FFW CT NT FE TY 
The Sea-Coaſt of Greenland. | 
| 
| WO — — — — wk — | — FO Ks l 
| Names of Places. Latitude] Longit. | 
| | 3 | . D. M. D. M. 
. : 
Acluits Headland —— —|79 , 55 11 
Fair Foreland —79 20 0 
Cape Cold, the North. End of 7 Ds 
Charles Iſlaad 7 AY 
Black Point, South-End of 1 it⸗ 78 o 10 
Dear Sound — — e . 
Feul 2.85158 — 9 F 
Bell Sound. ——— SS 2 
Horn Sound ————— 96 45 Z113 
Point Lookout - — 76 5s 
Helies Sound ———7 55 124 
[Cape Barcan, or Barcam — 78 15K 22 
I Cape DURO ———— — — 77 45 822 
Ducks Cove | | 35 61234 108 
Negro Point } — J 70 5 of | 
Hope Iſland —mnmnmnmnmnonn|76, 18 [23 
{Cherry Ifland, or Bear Iſland 74 30 [i8 
Ice Point, or Cape Deſire — 7 40 669 
{Admiralty Iſland « m — — 7. IP. 4: | 54 
Langeneſs  —————— 20 63 
ros Point - E225 — Cc 
Fretum Burrough — ———o© Oo 661 
Colgoyen Iſſe — — __ 0 45 
Cape Candenoſe - — — — | 
Erbe n — — | 3 30 58 5 
1 


hs.) 
- 
tens 


* 


— : 


Y ow 


1— 


Names of Places. 


Archangel 
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ws ara. po 4 


The Coaſts from Archangel to the Naze of Norway. 
Latitude Longit 
D. M. D. M. 


> 


64 39 % © 
Cape Grace, or Cape Bona Fortuna 66 35 50 
Cape Gallant, or Sweetnoſe 2 10 134 45 
Kilduyn Ifland — 69 30 31 20 
River Kola Entrance '69 10 41 5 
Fiſher's Iſland — re . 30 9 1 38 
North Cape — 7 10 {25 20 
Tromſound Iſland — 90 25 = 15 30 < 
{11and Sanien, South-Weſt Point — 69 4353113 => 
Luford, Weſt-Point ————-—|63 15] g ot 
Werro, or Werroy Iſland =—— ——|67 30 7 30 5 
{Dronthem —— — 63 40 8 158 
Ranſdel ——— 63 1561-6 30 K 
[North Point: — 62 20 [5 26 
'Catts Neſs, or Scuts Neſs 8. Point 61 45 4 36 
Hearle Hand, the South- end 60 40 | 3 | 38 
North Bergen — — 6 10 5 0 
| zommel Iiland, North Point — 11. 5 | 5 40 
Jedder— - —; „ 10 
{Naze of Norway + —— 7 6 7 24 ö 
C ͤ ˙ 2 OY IEL OUT 
| The Sea-Coaſts in the Sound. | 
Maerden -— —— | 19 8 T7 
{ Caperwick —— —— 9 20 fro 10 
Anſlew, or Chriſtianna — 59 40 io o 
Zottenberg —— 7 „ fi: i 
| -ape Kol — 6 30 [12 13 
a | {i enberg ——'— — 56 to Z 12 30 Z 
Vaſtlenborn 55 285 13 | 0 
Shriſtianople - — 565 o 5 $ | 
Calmer . — 56 40 > j10 © 35 
locland the I 56 17 215 30% 
North- end 57 TE -* | | 
* 2 NA f 
{Dandford —— — —— 58 40 8 20 
Stockholm ee eee e 59 11 0 [ 
Lor Tn FUE GC | „ 40 155 2 LE 
Raſeborg — 60 28 22 35 9 
Borgo .—— — 60 40 25 + - 


— 
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wk The Sea-Coaſts in the Sound. 
Names of Places. Latitude] Longit. 
D. M. D. M. 
Pelting Sound. x ꝛãäͤ —— 60 32 26 50 
Wyburg . 52 29 16 
peterſbürg — —— 60 O 30 | 25 | 
Narva — 59 27 28 25 
Reval —' u— 59 27 24 51 
Nargin Iſland —— — — [59 35 24 30 
Sybranneſs in Dagoo, or Dagerort FTT 
Arenſberg in Geſel Iſland 58 20 24 32 
Parna-W ( — 558 30 25 47 
Runen Iſland . — 57 55 4 0 
Riga — 57 14 4 . 
Domeneſs - — — 7 30 24 o | 
er Wind —— 157 Is \22 6 
Der Meme! ——— 55 48 21 36 x1. 
| Coningſburg — —— 4 431 32} 
Dastzie : —-— 84. 2118. 39 | 
r cnn [ $4" AO wa FN BBD. 
Gotland, the North-end —— [58 8/20 15] 
Faro Sound — — ä —— 58 38 18 8 8 
Jotland Wiſbuy — — 57 30 818 30 * . 
Gotland, the South-end —— —j;7 o |17- 45 
3ornholm —— — 53 ls, 14. 45 
Oamin, or Hamin -— — —— [54 10 5, © 
Jaſmond, or Rugen =——<— ——.|54; 40 4 o 
o tock x — — — —: 54 37. 18 40 
3trelſound — Pr Ar — 54. 25 f 16 
v. e — a —— 1 
Babes — 6. 49-708 
Copenhagen | — 55. ½ 2 50 
Eltnore — wi 4 23 2 20 
Uraniberg — — — — 5 5 54 12 58 
Anout, or Anholt Iſland 86 50 11 6 
Leſon, or Leſnow Iſland, Jeſou ——| 57 5 10 30 
[The Scaw | 10 


* * 2 — 
* 
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The Sea-Coafts of Holland and F landers, from the 
Scaw to Calais. 
| | ; 
Names of Places. Latitude] Longit. } 
D. M. D. M. 
* — 3 — yy 
olyland, or Heighland Iſles —— 54 24 [8 30 
amburgh — 53 41 10 35 
remen e 
mbden — „ 7 30 
Ameland Iſland, or A030 — 63 39216 20 
Scheling 53 7815 589 
The Fly — — — — — 53 16 3 30 
The Texel — — — T4 5 108 
Amſterdam — 562 23 = 4 58,28 
Rotterdam Mn * 4 30 8 
Antwerp — — — 51 104 20 
The Brill i % l ss 
Middleburgh i in Zealand —— = PP > $55 58 | 
Sluys — . 
JOſtend Ege ent 51 14-].3 » 
unkirk ——— 3 
The Sea-Coafts about the Iſland of Iceland. 
Grim's Hole, ar Geuberman's Rocks)66 23 j22 30 
Gamar Ifles, or Gille =—————65 48 26 54 
Weſtmania Ifles ———— 63 30 22 24 
Rock Point — o 26 24 | 
Snow Hill — 65 112427 14 5 
* Fore land eee oy 20 8/26 23 2 
Rage Point, or Or 666 O0 lie 35 
not or Largeneſs — — — % 8 <p; 2 8 
Grimſa Ile 67 15 822 348 
Langenels ———— —66 466/12 50 
Bargarers Point — — 66 20 1 16 34 
ity, or Pappy . 64 50 2 10 
Torn Bay — ——— — — 64 50 18 0 
Merchants Foreland——63 24 | Fg 
Portland = mmm !ñł5?:§.44’T· i gi re 5 1 
Green's Iſland — f: — 50 40 | 


„ „„ „ 
— 
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The Sea Coaſts of Scotland. 


3 
, . . 


Names of Places. 


LA 


Sky Iſland, North End 
1 land of Lewis, North- end 
Ferro Head, or South-end 


Buchan Neſ 


Aberdeen —— — — 


Shetland South- end ö 

Fair Iſile — — 

Iſles of Orkney — — 
th Neſs Pointoqo — 


— 


8 2 „ 0 


9 mm 
. ͤ —— 2 
ES. 


Dundee ky —— 
; Leith — 4 3 
AIEdin burg —ĩ — 
. ——-—-— — 


| 


The Sea Coats of England from Berwick tothe Lizard. 


Newcaſtle -—-— —— N 
Sheiles, or Sheildsüł„ i;v 
1 — ——— | 
Hart] — —— 
r 
Flamborough Head 
Burlington | — —ͤ—ͤ—' - — 
The Spurn REL 
— nm u — —: CITY 
Grimeſby — —— —— — 
2 — — a 
YARN —- _ — — —ͤ ov — 

Wells - — -—_— _____ ow 
Blackney - — 
Cromer =— EET SPEER 2-0F ts 
Winterton — — ͤ—jF c_————_ 
Yarmouth ————— — 152 


2 


os 
E 


= 
- * 
N . 


O 


[eſe o 


—— 9 
- 
— 
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* 
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The Sea- Coaſts of England from Berwick to the Lizard. 
| , e 
1 - - Names of Places. Latitude | TLoagie | 
N. Act. ä 11 D., M. ID. M. 
— — x . AERO, 2 
F Idborough — 52 16 [1 25 
| riordne?; — — — 2 12 1 716 
[Ipfwich— —— — e 
Harwich — — 3 + 1-45.43 
[Colcheſter ——- —— 661 58 | o 56 
LONDON — — ;. Oo 0 
Greenwich Obſervatory ——51'29 278 
—. —-—̃ . — 51 28 %% 26>] 
Mar gate — 51. 27 1 148 
'The North Foreland — 51 26 J 245 
Sandwich —— ——_— TT; 
The Downs — —. 23 1 25 
The South Foreland 1 102 209 
Ripraps, a Sand — 51 538 1 26 
2 —— cl 68. 1 13 
Dongentfs ——————— $740 51 
Rye —- — — 1 25. 1 45 
Be: chy ä 50 463 0 25 | 
Berka. — a _ . '50 55 85 el 17 
j —_ _—_ — 50 
Isle of Wight; Newpert — 20 55 | : a 
oo] eee er 38.7 2 | 
1. eymonth - — — — 50 42 2 40 2 
Port 11 —— — — 50 30 2 358 
biddock - — 50 46 2 52 — 
1 — e n 588 
xmouth Bar — 50 38 | 3 258. 
erry Head, the 8. Point of Torbay 50 26 3 308 
Hope's Noſe, the N. Point of Torbay 50 30 3 30 A 
artmouth Entrance — 5 22 43 35 | 
Start Point.. 5 7 3 47 
Praule Point — — 5 45 
| $ | | ' 
[ | 


Kr —— - 


> I 


r 
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Tue Sea-Ceats of England. 


„ | 83 Places. | | __ 
OTE re Ta 
The Eddyſtone———— 30 14 
Plymouth — — —_— 50. 3 12 
5 — —d ä. 50. 21 — 
12—5r—rr—ů —— 
E — . — O11 5 
LIZARD - — 449 57 
Edmonton Church 51 38 


1 


| The Sea-Coaſts from the Lizard to Holy-Head: | 


Land's.End —— . 
Gulph — — 49 
Scilly Iſlands, St. er — 49 
Seven Stones 50 
Hartland Point — 51 
Lundy Ile k — — 
Mort Bay, or Mort Point 51 
Briſtol ̃ 5 1 
Swanſe -——— —— 54 
Caldy Ifland. — 51 
Milford —̃ ( l. — 51 
St. David's Head 51 
22 or Bardſey n 2 
iverpoo !. —— — 63 
incheſter — ä — 553 
Lancaſter —— 
White-Haven — 54. 
fle of Man, Weſt.· end 53 
Head — — — 53 
. 


er unuununss ooo 
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The Ses Coat of Ireland. 
Names of Places. Latitude | Longit. | 
: D. M. D. M. 
Fair Foreland - |; 5 6 30 
Londonderry: — 5; , 50 
ſes of Arr — — — 58 9 8 30 
es of Arran — m——_— n 
Stags of Broad Haven 7 * 8 
{/fles of Arian —ů .. 5, o 2 
Galway — — Tor i 0 40 
Gall, or Doen's Head —|;2 405| 9 3034 
Lupis's Head — 5 247 156 
Limrick | — 52 23 9 x55 
Blaſ que —— 52 9 8111 56.8. 
Skillocks ——— m——|51 30811 55 8 
Cow and-Calf — e 38 8 
Mizan, or Miſſen Head 15116 fi 30; 
Old Head of Kinſale 51 F | 8.58 
Cape Clear ml ci. 14 io 0 |, 
Kinſale ——————— ci 40 | 40 
Cork FFF 
Waterford — — 152 9 7 442 
Wexford — — 52 20 6 36 | 
Dublin ——— — , 21 16 7 ; 
Lumboy Iſland . —; 24 7 30 
; | 


Calais 5 2 1 
ie — 49 5628 

St. Vallery — ä — 5 1030 0 56 

Sain Head, Cape de Antiſe 49 44 0 34 
ouen Mouth 49 34 F 3% 
ape Barſſeur = — 4 3 1 W 
ope de la Hogue ker 49 478] 2 oW 

Paris — — — 18 50 ba 41 


— 5 2 


| 
| 


| 
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The Sea Coaſts of France. 1 - 
1 | * . _ * 
Names of Places. Latitude Longit. | 
| a 8 — — D. NM. 5. M. | 
. 
Guernſey — | yn — 33 ; 2. 47 
erley — Ü——à — — [4 5 | 2, 26 | 
— K — — —64 — — I 
IIſland de Baſs — — 18 £0 N 
— — 30016 -3 
Conquet TE 45 27. 1:5:...0 
* T . 18. Fl 1 
—w ᷣ ͤK—— — 
Ile — - — ———[47 1.1.3 23 
i 0-8 
— — — 4 2 — N 4 bo 
Ile de Reye the Middle ————=—|46 "1084 1 388 
Iſles of Oleron— [as £6*1 1. of 
Rochel — rod — — — = * 150 
5 ⸗ 
r 
pe Ortega — 44 46 | * 
Cape Corunna, or Groin—————|4s 289% 
Cape Fineſterre — — — 42 52 9 
les of Bojona—-——--- —— 42 29 | 9 
K 86 
ock of Liſbon . ——138 529 
Liſbon —— —— —— 2 8 
ape St. Vincent ñäĩßꝝF— 35 Bo 9 
Cape St, Maria ＋— 36 58 8 


* — 
— — 


— — — — <> 
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The Coaſts on the Main Continent within the Straits. 
7 I FOR # | 
F Names of Places. Latitude | Longit. 
f | D. M.|D. M. 
Gibraltar — ———— — 6 6 5 17 
Malaga — ——— — 36 22 3 56 
Cape de Gatĩ3᷑9 36 40 | 1 45W 
[Cape Paul ——  — 38 15 0 15 W 
Alicant —— — 38 25 % 0 20 
ape St. Martin — 38 46 f 335 
Barcelona „ 
| arſeilles .. —— 43 1 | 5; 27 
Toulon- — 43 7.15 $$ 
| {Genoa nn ——— — 44 25 8 43 
eghorn — — — 43 28 10 35 
| ita Vechia — — — 42 21212 25 f 
Nome TS : 41 84812 298 
Naples | — — 40 515114 200 
Cape Spartevento — — $6 cog 
Cape Cologne — — 38, 5682118 5 8 
IGallipoti ——- — 39 56 8 18 40 
Cape St. Maria, or Lucia. 39 45 59 o 
con a — 43 40 4 26 
| Venetia, or ies — — 7 
— IEEE: 4. 30 f 35 
Raguſa —— — 42 45 j20 ©. 
ER I Ir . 47 {19 17 
a Valona — — 40 45 20 5 
{Point Palerma | — 40 9 % 45. | 
Lepanto — — 10}: 52 
Cape Matapan, or Caliga 36 33 22 41 
Cape St. Angelo, or or Angulo —— 36 32 23 56 
Athens — — „ 
3 
_ 


* 


7 be Mariner s Compaſs Rona 2534 
Tue Coaſts on the Main Continent within the Straits 
„ 1 
Names of Places. | | Latitude Longit. | 
D. M. D. M. 
Cape Martelo, South P — 
a artelo, South Point J | 
"7 nd each — „ 
Cape Colon, or Colonne — —137 45 124 42 
alonechi | 40 41 23 13 
ape Monte Santo———————|40 26 [24 57 
allipoli — — _ 40 33 27 20 
onſtantinople - — 41 o |[28' 56 
Cape Barbadore, or Baba — 39 30 26 30 
Smyrna — 38 20 27 25 
Cape Barbarnola, or Blane 9 6 3a © 
Epheſus - ., © 34-7 
[Antiochetta — 36 30 132 I | 
Scandaroon, or Alexandretto —— 36 34 36 30 
Antiochkꝛæwĩ ——— i: 136 15 
{Aleppo -——: — — 36 122837 245 
Tortoſa — — —|35 836 305 
Tripoly —— 4 385}z6 13 85 
Jappa, or Jaffa — — 32 27885 20 — 
Jerufalem— —— 81 518865. 288 
Alexandria ä | —|31. 2830 198 
[Cape Rufatommmnnn— 4 25 
Cape Meſurato — _— . 21 6 17 
Tripoly . 32 $4. 83-95: 
Suſa —— ] 7 5 OS 
Cape Bona — F 4 
I Tunis — — 136 50 o 7 | | 
fuer — 8.14 || 
: mee! Capes — 37 15 7 10 | 
IGigeri— ; „„ 24, 3 a} 
Cape Tidelles, or Pa — 37 15 4 18 | 
Cape Tenes —_— 1 n e ; 
Orain — :. 26 
Cape Tres Forcas = 35 30 42 41 
Ceuta — B 4 1. 47 
ITangier — —— 7 4} ZY 22W 


acl. 
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- - — — — 
| Iſlands within the Straits. 
7 Names of Places. | Latitude Longit. | 
ny „. 
Formentura 38 33 55 
Ivica . nm; 55 | 1 40 
Majorca ——— —— —|39 35-13 9 
eats 6 132 
. Tolare, Sou -- $138 49 19 . 
. Corſo, North | endof Sardinia 41 10 |g 50 
Afinaria ee eee 41 3 9 4 i: 
Bonifacio, Sou 41 24 9. i 
C. Corſo, — end of Corfica 42 56 4 44 | 
Capri, or Captia 4.43 3 0 27 
Lilboa, or Elba —42 45 115 98 
Planoſa —— —— 4 3% f,˙ꝗ 8H 
IM. Chriſ to —— 42 17 2/11 . 
Palmarolla, or Palmerira” ————— 4641 37113 35 >| 
Ponſa — — 0; 7 
Ilſcia, or Eſchia — —— 640 54 — 14 307 
[Strombello mom cnn — 539 86 0 f. a 
Veleanello(ꝗꝙ.ꝛwua $0 ' 27”. oe oy” 
Fellicur - — —— — 38 : 30 15 0 | 
Allicur — — — 38 28 4 42 F 
ea — —— 38 36-113 52 1 
9  Weſt-end off 37 57 [13.13 |- 
Palermo'in ————— | wo—;3 6 f co | 
C; Paſſaro Eaſt- end of Sicil e 
Meſſina in "7 38 7 6 20 
| Syracuſe —— — i x 4 
C Molin in- 7 42 i 6 
PantalariañléeL . — 6 48 12 20 ö 
imoſaͤö( ꝓ p —— 35 56 13 11 g 
f — —ůꝛů— — — — 35 34-112 46 i | 
Malta — —ů ., 
Ouvre Poel, a Roc .!wæ 35 45 | 36 
- Grande, or I. Longo — 44 25 116 18 
4 | * 3 — | . | 


r —_— 


nth thn. 2 — 
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— dt. 


5 Iſlands within the Straits, 


b - — ere 
- Names of Places. Latitude] Longit. 
| | Id. MAD. M 
—— kd woo wwe | — — 
poma | — [43 10 [16 8 
St. Andrea — — — 3 12 fr6 286 
ifſa - — — — [42 46 2118 40 f 
St. Auguſta =———— IM 50 R 
Corz ola —— ; 3g 32 Y 
Melada — — — 42 52 8 18 60 
Corfu —— 7 42 52 65 
 [Chephaloma a — 1; o& 
Zant — — 7 46 21 14 
— . {21_45 
Iſlands in the Archipelago. bs 
Taſſo — . — ͤ 40: 7 
Lemnos n — — - | 4 "5 37 
ape Sigre —_—y 42 5 
Metyluze. Led — — 138 57 7 0 
Siatto, or Schate — 139 22 23 58 
io, or Xi0 —— — —-133 22 6 12 
atmos— wn _—— — 137 20 26 45 
ind — — 7 35 25 368 
Zio, or Sea — 37 Ala4 598 
Forminia, Fermina, or Termine —— [37 24 24 $58 7 
erfante, or Siſanto — 126 5g8»j25 20 
Millo, Mila, or Nr T rr 36 40 5125 - 09 F 
W., ape St. John 365 15 24 8 
> } end of Candia 8 PE f 92 
ak 4 — 136 27 28 38 
South - end of C. Tran os 36 1 28 28 | 
W.] — C. Baffa —|[34 57 132 23 
aſt + end of Cyprus CStAndrea . 
_ C. — 30 oo 10 
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The Sea-Coaſt of Barbary and Gulne from Tangi 
| to Cape Bona Eſperance. bag ans + 
WAS of. AY | Latitude Longit. 
. D. M. D. M. 
| — 
AY | | 
SO * SES ee — 59 49 1 
Cape Cantin g 
Cape de Jeer . cnet 2 5 
Cape de Non — — 28 W ü 
Cape Bajadore— een 20 2 +5 
Cape Blanco _ 5 8 
Cape de Verde - — — —_ AS 
e 2 s Entrance nerd 77 43 4 K+ | 
| Cape Roxo — 8 
[Cape de Monte, Or . of -<e! | = A2 
River Seſter, or Seſtos- — | 25 8 | 8 6 | 
| Cape de Palmas 4 2 ir 6 4 
6a St. Andrea — : 225 24 4 ” | 
N Las 4 
| Gee 3. Points — : 28 2 Aer | 
{River de Volta, or Accra. 75 l 
Cape Formoſa — 2 208 8 * 
{New Calabar Entrance — 1 | 178 
Old Calabar Entrance . 
River de Camarones--— — fs © 3-7\ & 
Ufland Fernand Poo — — e 
2 — Prince, or Prince's —— -— a 8 5 Fs = 
ver de Anger, — | 
Iſland 8 1 AE af OY N e 1. i | 
Iſland St. Matthews —— 5 Cs 
V aaroooanmmmnn $9 SRL. og 
Iſland Anabonia— r my 
Cape Lopas . — e 
Cape Negro — 85 58 44 
| [Rand St. Helena — . 
Iſland St. Helena 9 © 1 
Uver Congou RT 15 965055 2 
Cape St. Thomas "ae r 41 
— 24 50 14 43E 


—ͤ——4——'4 — —— _ 


The Mariners Crd Nagel. 


Bona Eſperance. 


1 


The Sca-Coaſt of Barbary it Gans frem Tungir to | 


—— 2 FAY 


Names of Places, 


© [Cape Secos, Sego, or Seca | 
2 Bona Eſperance 
Aguilhas, or — — — 


and Triſtian de Acunha 


* . 


'Latitude 


* 


Longit. 
D. M. 
15 56E 
18 29E 
21 12W 
13 $coW}' 


The Sea-Coaſt of Brazil. 


1 Hand St. Fol 


nd Ferdinand Lorena 
River St. Franciſco 
Bay de Tudos Santos 
Port Segura 
Los Abrolhos ——— — —— —— 


Para River 

Cape St. Roque 

Rio Grande — — ——.— 
11 n ——.Äͥ—·— 
Cape St. Auguſtin — 


Spirito Sancto 
Cape St. Thomas — 
Rio Janiero 


Cape Frio—— 


River Grande's Entrance ———— 
Cape St. Maria 
Buenos Aires 


Iſland St. Catharines as 


Cape de St. Andreas 
Bay Sinfunda, or Sinfendo 


Point of River St. John — 
Falkland's Iſle, the Eaſt-fide —— 
Cape Virgin Mary of ebene Straits 


Point de los Leones „ 
River Camerones 

Cape Blanco — ä — 
Pepy's Iſle — Co — 


Strait Le Maire ———— ů — 


— 
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The Sea-Coaſts of Brazil. 
Names of Places, Latitude 
| | | | D. M. 
e eee coca a 
| e. Horn, the 8. Part of Terra del 

Fuego \ eee 5 5$ « 68 +4 
Iand dos Picos ooo 22 3orM2s 15 
Iſland de Martinvas — [19 308126 558 
Iſland St. Maria de Agoſta ———>——|r19 40829 10%. 
and Trinidada —— 120 305430 o = 
Iſland Aſcenſion — — 7 20 iz 15 I 


. 


—_——— 


ay de Lagua —— ls 30 [31 
River St. Lucia — — 28 20 32 
Cape St. Martin, or Era eager 22 40 £135 

ape Corientes — — 3 40 84536 
Moſambique — — 15 4 2 41 
?, de Aquada, or del Gada ——| 10 17 840 
Zape de alſo 7 

ongon — — — — 0 £438 
Mombaſo — — | 1 oP 38 

olinde, or Melinde — | 2 58 39 

ver Lamos — — 1 20 40 
Hagadoxk a — —— 2 50 45 

ape de Baſſas, or 306 | 4 6 47 

ape de Garde oy — 1 44 51 


8 — , 33 5 


efra —— — 17 
RE 

elar — - — 123 1:7 

aſſora, Or Buſero — 45 149 - 
GambargOn —ooococoe ohm 27 20 |56 
— at oo 16s. 


— 
— S rc 


> 
4 3 0 . 


— — 1 
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raus Sea-Coafts on the Main Contiment in the Ralt-Indies 


{# 258 


Latitude 


e Point, or Meeks = 


— — 
: 


Names of Plates. 
; PO FIG D. M. D 
| 1 
iver de Sinda, or W 24 45 
Dia Head —- — 1 2 
Surat 90 — 2 2 10 
eman 20 6 
Bombay Iſland — — 119 18 
St. John's — — 19 55 
Chaule, or Choale 118 31 
22 — — —— 18 23 
ajapour Iſie . 17 2 
Goa — ——— —— 5, 31 
arwar — — — Ps 
Manquelore ——— — — = 5 
Tellecherry —— [11 42 
Calecut aoo_m— =—— 11 16 
Cannanon ——— — — 1 225 
e —— — —-—-— 3 54 8.17 
R Aer — 2 
Ca 1 ALE ny vs 17 2 
Columbo in Zeylone = — 7 79 
Point de Galie or Gallo, on the ſame 6 10 8.80 
Dundre Head, on the ſame | 6.25 
rincohomale — 4 
Great Baſſos Seoals — 6 23 
3 — — —1 2 5 
Trlacumbar — 1 KK 
cumbar — — — 15 q 
Woes Nova — — — 11 * 
Pondicherry —— I 54 
N St. David, or Tregapatam— * WE + 
ow St. Gotege; or Madraſſapatam 13 11 
Palliakate — ty 40 
Atmegon o— — —.— — e 
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| The Ser Coalt on the Main Continent 1 in whe Eaſt-1 adies. 


5 Ne of Places. Latitude er 
a D. M. D. M 
i — — — — — — — 
Maſſipore —— 6 86 zo 57 
Viſagapatam — — — 17 E. 
Zrimlapatam —— i, gy | 
Pondy - ———m — 43 85 5 
Jacarnaut Pagod — — 119 1 | 8 42 
a Atiepure | ö 29 11 87 23 ; 
. Palmiras | — —— 125 42 ö 87 52 | 
Zalaſdre Road ä — 21 16 | 87 48 
?1ply — — — 21 25 87 57 
tHughly Ec 9 $9.5 
9ca — —— —— 23 57 90 55 
(Calimbarar 5 - = — 5 6 88 45 
River Bengal —— 7 1 
{River Aracan ——————|0 15! 93 40 
Fe — — — fn ie 
Malaeca . 1 is 108 
Formoſa N. Point * ———— — — zl 25 87/121 268 
Point Romania — 1 168 103 15 8 
Point Cui — — 2 109 99 22 
Siam Entrance — [14 18 00 585 
Cambodia Entrance —— ſto 28 105 o | 
[Cape Anarilla or Avarilla z 25 [408 3 
Cochin, or Chinchen n 5 [107 56 [ | 


Tonquin — 5 05 40 
3 —— — . 11 6 ä 
| — — 24 35 |116 5o | 
Hockſew © —— 26 30 8 20 
iver Swadia —=—=7 51 us 50 
Liampo, Lingpo, or Ning 29 59 [120 35: 
Iſland Chuan — — 32 6 11¹18 3 
Nankin — . —— 32 55 120 1 1 
Pekin — —— 9 44 116 28 
| Iſlands in the Eaft-Indies. . 
g. N ul = — — —— 8 O 57 25 | 
Romerans de Caſtelamas - Ps 45 "167 17, 
St. Joan de Liſbon ——— 25 24 F 53 208 | 
— I= — — — * 4 | 
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The Mariners Compaſs Retlified. 
Iſlands in the Eaſt-Indles. 
| * ' 
x Names of Places. | Latitude | Longit. 
e e 
1 Brandon — — 16 38 64 
Mauritias — — — — + ;* BW \.o 57 
Malha — — 11 15 fee 
[C. St. Mary 8.— ] End of St) 25 33 46 
[C. D'Ambre N. | Laurence 3 12 10 51 
St. John de Nova —— 16 30 42 
St. Chriftova —— — ————|17 36 (43 
Mayettaañ˙. — 13 4 30 
Johannaäkꝗʒ⁊ ccc— — 2 10 145 
Mohilla _—— v» (v — 12 CE 44 
Comero, or 2 — — 1 40 13 
Morſia, or Monſia — 8 940 
Zanzebar — — wb 45 f. 39 
Penda — — — 1 2 2 39 
Comer — — — 10 308144 
4 Coſmoledo — 0 24 2 51 
Juan de Nova —. — 9 39 8452 
| Aſtore Iſle — * * — 9 55 * 53 
Agalega, or Gallega. ——— 9 47 54 
Setta Hermanesñũñł4é(',..ä 2 47 159 
Quevelo, or Quebello — 3 5 32 
Baſſas de Banhas — —— ö 1 48 
Hermanos ——ů— — 3 32 57 
Iſland Gratio . . 
[Padra Banhas —— - 10, jbg 
| Baſſas de F. or the TT 6 5; . 168 
| Chagos — —— — — | £ * 
Three Germans — — — + 30 62 
Stets Inland 1 
*{Sacatora, or Zacatora— — 11 154. 
Illand Abdeleur —— ——= 12 4253 
eld s 10 — vo 
Ialique — — — 9 co. 
ar L pr Gripe — LE — 
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Iſlands i in the Eaſt-Indies. 
Names of Places. ; | Lan Longit. |. 
| 41D: M. D. M. 
Qualpena —— — 77 
Andomahon, or Autada — e 
Ceylone South-end, C. Gallo 6 8 81 15 
3 Fury? "IT. 0-* 25 [76 22 
Waldivie | North part 774 54 


Mamila 


Vas de Diego Reys —— | 


255 — 14 25817 6 

- N. W. — | 19 JO 107 © 

Anian 3 OY | Point — © det 109 55 | 

5. E. . 135 03140 30 

b . l f op 
Kocas ——— 4 10 [91 208. 
Andaman the Middle —— 2 35 93 198 
Borneo W. Point — — 3 5% bos 585 
Nicobar — — 7 11 1-93 40 

| orth Weſt-end of Sumatra —— 5 22 94 50 

| EIiCOla —i— —— —_———{; 558 604 8 

il outh Eaſt-end of Sumatra . 5 228 05 10 

9 Jambe — 1 198 [102 55 

' antam -. 6 118 flog 5 

1 ata via — — 6 98 108 4 

| Manilla —— — 124 36. 120 $6 


— 


St. Antonio ———— — — 
[St. Vincent 1 
St. Lucia, Or Round id 1nd 16 


St. Jago — 
| Fuezo, or N —— 


rava's 


b T be Marmer's Compaſs Rez 202 ] 
— — . — 
Names of Places. | * Longi 
e Hs 3: + 
Sano Port — —- — 3 6 16 5 
Madeira Weſt- end . — 22 37 7 28 
Salvages —— —— —— -— -—-, 30 14 2,15 $9 4 
Palma - — 28 59 $17 30 Z 
Ferro — Pr to o—_—_ 27 54 7 45.7 
Gomero — —=—— 317 55 
Pico Teneriff — — 28 23 326 28 | 
Grand Canaria —— 27, 52 215 38 8 
Alleganſa — — — — U 29 40 [12 | 13 4 
1Lancerota WE. 29 2 j12 45 
| Forteventura South Weſt-end 2 3 1 + 30! 
; ” "The Weſtern Iſtands. n 
Corvo | — — 09 58 37 30 
Flores — — 9 30 31 29 
Fyal — — — 38 50 28 55 
Pico — — 38 354,28 55 8 
St. ——ĩið5— 38 50 8 26 43 8 
Tercera — — — — 138 552,26 148 
Gratioſa in Eura — 39 6 826 110 
Whale Fiſh ——— ——— 37 8. 25 ny 
Vajo, or Vegia =————————33 435/23 488 
St. Michael — _ 3 IJ ot 16 
Formigas, or Hormigas 2 40 21 47 
St. Maries — 36 56 [24 18 
I The Sea-Coaſt of the North Part of America, Hudſon s | 
| Bay, and Newfoundland. | 
: 2 Farewell —————— 59 
pe Elizabeth 62. 
Land Reſolutio 61 
Bien, Ann's Foreland — ————o |63 
alvages Iſland — — — | 62 
; Salifbury Iſle — (?: 
Iill's Iſle — =_ — — 64 
Nottingham 1e —— 63 


— +. 
- 
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Bay, and Newfoundland. 


* 


The Sca-Coaſts of the North Part of America, Hudſon? 5 


Names of Places. Latitude 


D. M. 


3 64 30 


Shark Point 


[Cape Southampton —— 


Sir Thomas Roe's Welcome —— | 64 15 
Cape Churchill ——— —159 ©. 
Port Nelſon, or York Fort ——— 57 10 

New S2vern ———— — 56 ©. 


Cape Henrietta Maria ——— -— 55 7 
Viner's Ilie — r 
— en. et 5 


ee. 5 i 24 


Point Comfort 
| Srenchinan* 5 Niver == 51 20 


- 


8 


[Cudb's IIland —— 54 10 [82 ao” 
{8ear's Iſland ——— 4; | 45 
Zaker's Dozen IIland 557 55 81 25 
Þleeper's Iſland - — ——|Oo 10 fe 3» 
| Jdansfield's Iile, che Middle = — —\61 42 |8 30 
3 —ape Jones —: — 51 55 [78 58 
—ape Walfingham | — — G2 35 27.68 
Cape CAA LO entertain th 2 10 % 35 
[Burton's Ile og penny ee i 7 We |, hog oe 
(Bell I Iſlaad — * — 52 7 3 35 
| Tray” $ Iſland oc co o- 59 35 io "286-1 
Een St. John — — — R #5" £2 48 1 
ſbengwin Iſland ——|o 0 | 50 9 
2ape Bonaviſta — —— eee 49 15 * 


: ; 6 


——— — — — -. ̃ —— — 


| Rupert” $ Rive q 5 30 2 79 26 >= 
Charlton's Iſland — —— py +53 
Vanby*s Ifland — — 52 15 8 
Shepherd's Iland - 1 458 
Solomon's Temple ani ———|53 35 8 
Weſton's Illand — — 52 58 882 48 8 


— — — 


Longit: 
D. M. 


82 55 
80 18 
F 
95 20 
93 58 
88 20 
84 30 
3 
84 50 
383 13 
81 11 
80 14 | 


80 56 85 
80 485 
— wy 


4 


"The Mariner”s Compaſs Retlified. 26 5 


_— ——_— 


The Sea-Coaſts of Hudſon s Bay, Newfoundland, and 
New- * 


Names of Places. Latitude | Longit. 
D. iD 


Trinity Bay Entrance — [48 52 52 20 
Barcaleau Iſland — —— 
Conception Bay Entrance ———|48 20 52 8 


Cape St. Francis 


Cape Race — — 16 40 61 52 
Bay of Bulls — 9 
St. John's Harbour <————— 48 © 51 39 
Cape St. Maria — -— 10 63 23 
Placentia Bay — 47 - 46 \e3-: $8 
Cape St. Laurenſa ——— 47 30 |54 23 
Iſland St. Paul — —47 10 |58 18 
Cape Ro ye — ——4 © 57 40 
Virgin Rocks —|{ 6251 75 
French Fatory ——— ————|;o 108461 10 f. 
Bay of Breſt —— — 65: 10566 57. 
Tadouſack — — e obe 5 8 
Quebec ———— 6 55 5169 488] 
Anti Coſti Iſland, the Middle 49 40 . 9 45 8. 
Cape St. Charles, or Charles Straits [52 10 5 „ 


Cape Britain I. Scateri — 46 8 |58 30 
Cape Sable — — 4 50 |\64 58 
Point, or Port 1-2-4 - 44 45 65 40 
Pe nobſcut River — — 4 40 67 10 
North Varmouth — — 44 14 (67 58 
Paſcataway Entrance ——— ——[43 26 o 10 


Cape Ann Iiland =——— -—— 2 43 69 45 
| Cape Coddi — 42 12 68 1 
2 —— 42 30 69 23 
Plymouth 42 2 68 50 
A South of St. George's Bank t 4 67 15 


South End of Nantucket Shoals — 49 50 68 23 
Nantucket I{land-————— ———|41 15 68 48 
Martha's Vineyard [41 14 69 9 


* ee 


— — 5 


— — — - 
— ñ—U—E — — — 


Cape Southampton 


[J-ape Jones ——— 


9 
al _ 2 = N ; 
* 
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b The Sea-Coaſts of the North Part of America, Hudſon's 
Bay, and Newfoundland. £ 


Names of Places. 


—— 


— — — — —— 


Shark Point 


Sir Thomas Roe's Welcome 
Cape Churchill - 


| 


Port Nelſon, or York Fort ——— 
New SCVCrn ——— — 
Cape Henrietta Maria — 

Viner's Ile — wn 
Albany Fort——————— 

Mouſe River's Mouth — — 
Point Comfort — — Es 
Frenchman's River — 

[Rupert's River bo 

t_hariton's Ifland ——— ——— 

Danby's Iſland _ — 
Shepherd's Ifland - —-vꝛ·1v 
Solomon's Temple Iſland 

| Weſton's Iſland — 

Cudb's Iſland IEEE 

[8car's Iſland — — 

[8aker's Dozen Iſland” . 

z leeper's Iſland —— 


MHansfield's Iile, che Middle 


— 
ape Walüngham — 
Cape Charles — — —— 
Burton's Iſle —— 
Bell Iſlaad; — 
zray's Iland — 
ape St. John ———— — 


= - * * a , 


n 


— 3 Rn 


— 
—— 
4 


— 


engwin Iſland 
| -ape Bonaviſta —— — 


* 223 {rr 


——— 


Latitude | Longit: 
D. M. D. M. 
64 za "182 £2 

67” 55 186 78 

64 15 % 4 

59 © ©, [95 20 
57 10 193 58 

56 0 88 20 

55 7 664 30 

33 5 2 

52 26. 84 50 

51. 18 183 13 | 
I 
51 20 80 14 | 
51 3089 26 
52 8 3181 20 > 
52 15 C8 56> 
51 450 48.5 
53 35881 0s 
52 585132 488 
54 10 32 40 
54 8 123 45 
„ 
TD 00255 
61 42 80 30 | 
54 55 178 58 
02, 35-1874 58: 
52 10 > 4. Wie. ; 
05 25 0-37" 
IS 170, 165 IF 

n 
50 25 52 43 1 
50 50 50 
49 15 * 12 


— 
>; e 
3 | 
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The Sea-Coaſts of Hudſon” s Bay, Newfoundland, and 
New-England. 


Names of Places. Latitude | Longit. 
D. M. D. M. 


— — —ͤ—— U F — — — 
- 


Trinity Bay Entrance — 148 52 52 20 
Barcaleau Iſland. — 149 40 [51 56 
{Conception Bay Entrance ————48 20 2 8 

Cape St. Francis 


Cape Race — —— 146 40 51 52 
Bay of Bulls — . —«⁰«;̃tnͤ 
St. John's Harbour 48 © 651 39 
Cape St. Maria — — ͤ ꝙ m 
Placentia Bay - 47 45 63 58 
Cape St. Laurenſa ————— ———|47 30 54 23 
Uſland St. Paul — — 47 10 58 18 
Cape Roye ——— 68 o 3567 40 
Virgin Rocks 46 6251 75 
French Factory — 560 10 fes 10 8 
Bay of Breſt —— — 2 10 7 
Tadouſack — - — — — 0 57 | ” 3 
uebeck 46 555169 4890] 


Anti Coſti Iſland, the Middle 
Cape St. Charles, or Charles Straits [52 109% 958 
Cape Britain I. Scateri —\46 8 iS 30 
Cape Sable - ——̃ — 
Point, or Port Royal » 44 45 65 40 
Penobſcut River — — 4 40 167 10 
North Varmouth — —|44 14 67% 58 
Paſcataway Entrance — — 43 26 /o 10 
Cape Ann Iiland . ——— 2 43 (69 45 


[Cape Codd -——— — —|42 12 [68 55 
Boſton — 42 30 69 23 
Plymouth — — 42 2 46s 50 
FB ouch of St. George's Bank 1 45 |67 15 | 
South End of Nantucket Shoals — 49 50 68 23 | 
{Nantucket Ifland —— 41 15 68 48 


Martha's Vineyard 141 14 69 4 i 


— * "8 


— 


26 The Marmer's Compaſs Reel. 
[The Sei- Coaſts on the Main Continent in the Weſt-Indies. 
Names of Places. I Latitude Longit. | 
D. M. D. M. 
[Elizabeth's Iſlanld 41 35 66 13 
ck Ifland . — 1 15 69 58 
Montock Point — 41 18 020 
[Fiſher's Iſland ————— — 14: 20 70 40 
New Vork — — 5j 7353 
Sandy Hook a — — — 28 73 . 59 N 
Ca er or Henlopen — 38 48 75 28 
Philadelphia — — 0 50 74 10 
1 — 9 2 - 179 
E — — 37 16 741 7 
SPE ent emma AS + + Fry 7@ 
Cape Hatteras — — 35 15 74 208 
Cape Fear — ——— ——-——33 88 7 fo. 
Cape Roman, or Cattit —33 27 77 548 
Amhley River, or Charles Town 32 45 8 78 4508. 
Port Royal —— —— —32 681 79 43 8 
Bay of St. Auguſtine — —ᷣʃͤ9 10 f. 80 43˙7 
Cape Florida — 4 57 80 30 
Laphillapina, or Apalachina—— 29 47 84 44 
River Spiritus, Sanctus, or Miſ- Izs e 96 0 
chiſippi River's Mouth = 30 a | 
OMPECk —— === -20:roo'7q 
Liva or Vera Cruz - =wf59 '12 of $8 | 
terra, or Cape de Martin 9g 1095 45 
riſte, or Trieſt Iſland — 18 10 91 20 | 
Namp ech 19 2092 10 
Cape Condeſedo .-———- 20 40 89 40 
Cape Catocha - — 2t 1086 10 | 
Salaghcha” —L<====—===10 509 io 
pe Honduras 216 25 85 25 
2 


| 
ET 
j 
| 
E 
| 


** — 


tas ˙—· ted ke — 7£A 7a tl oe 
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| (The Sea-Coaſts on the Main Continent in the Weſt-Indies. 
Names of. Places. Latitude |. Longit. 
| D. M.|D. M.; 
Entrance of Nicaragua 3 
Porto Bello — 3 
Darien, or Scotch Settlement L 30 f 
Carthagena _ 10 28 7% Ef. 2 
Cape Conquiquaco, or Coquibaco— 12 40 [70 42 $þ | 
land Curaſoa, or Quicalo——-—|12 102168 15 8 
Iſland Margaritta — —— 11 20 = 63 20 4 
Iſland Trinidada ———\10 15 60 178 | 
Mouth of Oronoque River — — 8 15 1] 9 25%4 | 
Cape Three Points — 10 308462 of | 
Cape Nallau ——— — - - | 7 558157 557 | 
N. Cape, the Middle of Caopory Iſl. 2 5*149 58 - | 
. |[Suranam — — — 6 3 | 
Cape Orange — 4 25 50 5 5 | | 
; Mouth Amazones River | © 0 49 56 1 | 
2 ts is : ; So 1 * 
Iſlands in the Weſt-Indies. "I { 
Tobago Weſt-end <———=—<—— . 4 
| Barbadoes, at Bridge Town 15 f 5 rh. | 
| Granadlak⁊Ä;!l = 11 . — 4 WE 
{Gragadillos . — 111 38 R232} | 
Boquia —— 7 87 | 
Vi 12 52.159 535 
Ft. Vincent 13 1236 128 | 
St. Lucia . 32 35 0 
1 = 43560 58 
ominica — — 3 15 23 2 60 303. | | 
Mari allanta — ü — — 15 58 Go 2 | 
Guardalupa —— — s 10 (61 154 . | 
CONE Sn i 20 |60 10 1 
#25 BY Bub kgs pr rooms 45 | | 
| | 6 == —_—r-- 0 6 | 
ONHCratom——_—_— 16 45 162 1 | 
| ROdONdO =—_ — p 5 | 
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Iſlands in the Weſt-Indies. 


, Names of Places. {Latitude| Longit. 
| | r 
I f — — —— — w_ 2 


St. 11—b—— 17 17 62 40 


Euſtatia - 157 26 6 20 
Saba —— — 1 35 62 40 
St. Bartholomew — — 7 52 62 6 


St. Martin' . ——ß— 68 6 62 10 
Sambrero . ——— 18 35 62 30 
Ane —— 47 62 46 
I nd Wl IS». 7 or 

Virgin 18 30 63 25 
St. Thomas | 18 705163 22 
St, John. de Port Rico — 3085 
[iſlands and Rocks of Aves — 12 1564 30 
Tortuga, or Tortugas = — 1 10563 548 


St. 17. — 


Margaritta — 11 16 8.63 36 
Blancho — — 11 50 63 408 
Teſtigos — — 11 35 : 4 
D'Orchila - — "1 46. Ws go} 
Bonairy, or Bonaire —— 12 66 28? 
Arube — — — — 12 50 68 28 
Eaſt-end of Hiſpaniola — — ——{18 18 69 15 
Weſt-end of the ſame ——|\18 26 74 36 
Eaſt-endof] amaica —\\ o |< 40 |. 
ort Royal Jamaica — 7 40 76 32 
Weſt · end of the ſame 18 8 [79 © 
Eaſt- end of Cuba — 2Q 16 9 6 
[Hlarannah — — 22 40 82 55 
Weſt-end of Cuba 21 40 86 30 
Bermudas — (32. 25 (63 40. 
Bahama Iſland - — 26 50 |79 26 
Abaco South-end——— — 26 o 73 46 


Andrews, or Androſs, or North- end 25 10 22 50 
Providence —— 25 © 

1* 
1 
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Iſlands in the Weſt-Lndies. 


| 


Names of Places. I Latitude Longit. 
9 55 D. M. D. M. 
| | 
{Harbour Iſland — —E5 37 * 47 
Eleuthera South-end, or Hathern —[z4 40 [75 56 
Cat Ifland, the Middle —z4 25 75 9 
Watling's Iſland — 4 „% 1 
Rum Key — —[23 45 74 59 | 
Exuma — — 
Crooked Iſland, North-end 22 56 [74 12 
Long Hand, South-end n—2 41 74 52 
Atwood's Key $3.18; 179-130 - 
 |Mayaguana —  \: 46 | 
French Keys —— — 2 40 [73 40 | 
Merapervous — — 21 58 7/4 45 | 
Hogſties — cc | 
| [Hineago, Weft-c2d — 20 52 8 73 468 | 
Weſt Caicos. — 38 971 58 + N 
[Turk's Iſland ——- 421 35 8 69 68] | 
Abrollo Bank, the North-end 21 35 69 6% 
Plate Rack —— x 15 5 
Mucarcs — z1 309%½%6 35 8 
. 17 76 16 
Cajad Zal— —— 23 10 79 24 
Pinos — — — — 21 20 84 20 


Great Camains : —— —-|18 54 81 29 
Little Camains k —— ——|19 30 80 24 
St. Ander 12 33 61 27 
Caimanuback ———— —— —119 8 80 11 
Pedro Shoals, North-fide . — |17 10 77 56 


St. Milan — — — \ 10 81 28 
}Guayna —  __ —— 16 53 8 30 
Cozume lli —̃ͤů —— 19 30 89 „ 
Zuna Quita — — 17 1 89 48 


Mexico — — — 


—|fo © [100 35 


J The e CN Ke 


and Stzrs, made by Meſſrs. W. WALE 
F. N. S. and W. BAYLY, Aſtronomers, 


in the Years 1772, 1773, 1774, and 1975, 


Ii. Qhitakoo, oe of the Marguifzs —| 9 55 220 54 
J. Tanna, one of the New Hebrides ig 32 169 47 
I. Pydyoua, New Caledonia —— [zo 18 [164 44 


Sound, Terra del Fucgo—j55 22 j290 © 


— — 6 45.208 51.2 
„ AE 29 >> 


Theſe following were ſettled from Obſerva- 
tion of the Moon's Diſtance from the pon 


Sl 
=! 4585 13} 


during Capt. Coox's Voyage towards il 
South Pole, and round the World, in His} 


| Majeſty's Ships the Reſolution and A 


J 


| 8 3 OT; Longit. 
12 Latitude fr. Lond. 
| ID. M. D. M. 
rr 328 — 
[CAPE of Good — 1 55 [8.25 | 
_ 1” Duſky Bay, New —=45...47 166 20 
| Charlonte's Sound, New Zealand —|41 6 þ74 22 
{Point Venus, Otaheite- 117 29 j210 26 
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Names of Places. 


— — — 


| | — 


C. Palliſſer, new Zealand 
Eaſter I. North-weſt Side — 
Reſolution Bay, Ohitahoo, one of 
Marquifago— — — 
1 Bolabola— - — — 


Savage 1andaoyqͥ — 1 


{Annamrcka, ae the friendly He 
Mallicoſa, Sandwich Harbour 
TS! Quires, Terra del Efpiritu Sano 14 
Botany Ind 
Eaſt Cape of Staten Iſland 


| 
South Ia — 
{Cape Montagu, N. 45 E. 568 
Harvey's Iinds 19 
Howe's Iflands — 16 
Palmerſton's Iſland - — 128 
{Southern Kimg George's IIland 14 
[Palliſer's Iles ——— —— ——— 65 
L l — 4 
{Friendly Iles, fandry, which ex- 19 
tend from to — 1 
Aurora, North-end —— "4 
|Whitſuntide Iſle, N. . 15 
i Maſkelyns's Iflands ———— * 
{Shepherd's Llands —— -— 66 
Sandwich Hand — 8 17 
|Hinchinbrook Iſland 17 
Montaga Land — — |; 
Traitor's Head -— "REES * * 
St. Bartholomew Tfand ts 
[Cape Cumberland ooc——j; 4 
Cape Colinet ä 
Cape Coronation —— .!ÿ‚â]ñð 22 
[Queen Charlotte's Foreland — |; 
Ile of Pines 3 
Norfolk Ifland — Gi. 19 
Cape Diſſrada — 53 


34 2 212 445 
38 213 338 


* 
5 3 
4272 


be Mariners Compaſs Re#tified. 
| Longit. 
Names of Places. Latitude fr. Lond. 
| D. M. D. M. 
Cape Noir — A 
St. IIde fonſo's Iles — 55 1 290 35 
Zvout Ifles — — 3 293 1 
Cape St. Diego ———— —|54 33 294 40 U 
New Year” On Staten Land—ſ54 48 295 52> 
Cape St. —— —64 4781290 168 
IWillis's I any — 664 832 3395 
ape North — — — 154 5 £1321 48 5 
Cape Saunders —— — — 54 6313z3 5 6 
Cape George — —— (54 17 51323 300 
Cape Charlotte -—- —— —|4 3281323 51 
Clerke's Hand ——— | SE Ee 
Friezland Peak ———— -———|9 2 [333 7 
Saunders Ifle —— ————- „ 
Candlemas Iſle 57 10 [332 50 
St. Helena —- : — 5 4-1” 4 
{ſlaad Aſcenſion — 1 
[{l. Ferdinando de Mts — 13 50 32 20 
Fayal, Villa de Horta — ——— 38 32 | 28 30 
Porto Santo was 1 1 
Madeira, + — 1 88 
Palmz, Mid — —— 2128 36 a 17 174 — 
r Iſle, So * —————— 7 428 18 62 
Bonaviſta, North- end 16 142 08. 
Terceira — 1 I #7 235 5 
St. George —[38 47" | 28 42 5 
Mavo, South-end — 6 11 23 7 
St. Jago, Port Praya 4-44 23 26 
Kamprichatka Nos 6 Ty 
Per Krinſhontcicoff 5 lo 198 36 
Drake Point, California — — 38 45 128 35 


1 


© 


— * 3 


* — 
—— 


